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The purpose of this page is to grab your attention and convince you to 
join the Southeast Experiment Farm Corporation. The Southeast Farm 
Corporation consists of people just like you from southeast South 
Dakota and the surrounding area. 
Around 1955. a group of progressive farmers began efforts to create an 
association that would be concerned with agricultural research 1n 
southeast South Oakota. On May 3. 1956, a non-profit organization, the 
Southeast Experiment Farm Corporation, was formed. The purpose of the 
corporation was to acquire and disseminate information concerning crop 
and livestock production. 
rhe business affairs of the corporation are handled by a very active 
Board of Directors. Members of the board are elected for a two-year 
term from each participating county. An annual meeting is held each 
year to allow members to review the activities of the corporation and 
hear reports on progress of research projects and make suggestions on 
research that may need to be added to solve upcoming proble�s. Because 
the corporation is non-profit, all funds generated by the corporation 
are used to advance research through improvement of buildings and 
facilities located at the station. 
We are currently working to add more new members to the Southeast 
Experiment Farm Corporation. Lifetime memberships to the corporation 
are $25. You will not be asked for more than that. This is a one-time 
$25 membership. Those memberships are also transferable. If you know 
of someone who has retired from farming and is a member, that 
membership can be transferred to you or anyone else. 
This membership to the corporation is not a large amount, but 1t helps 
us in many ways. If you become a member, you will automatically 
receive our annual report. right off the press, in January; as well as 
letters during the year to keep you informed of activities at the farm 
and what dates and times tours will be held. The other important thing 
we get from you becoming a member is; the more members we have on the 
roster shows the strong support and proof that there is a great deal of 
interest and need for agricultural research in southeast South Dakota. 
We hope that if you are not a member that you will join us. If you 
decide to join send a check to the Southeast farm Corporation for $25 
to the above address. If you have a membership that needs to be 
transferred. clip this page out on the line and fill out the 
information needed on the back side. We will then process your 
certificate and add you to our permanent mailing list. Thanks. 
Southeast Exper1•ent Fara Corporation 
RR 3 Box 93 
Beresford. South Dakota 57004 
January 1991 
Subject; Transfer of Membership 
The Board of Directors would like to see the existing memberships, that 
are not active, transferred to a relative or an interested party 
participating in agriculture located in the same county, 1f possible. 
The reason for this transfer, is that a county must maintain a certain 
number of voting shares in order to elect a director. The directors 
look after the business affairs of the research farm, make known the 
research needs of each county, and participate in management decisions 
of the farm. It is important that each county maintain their 
representation in order to participate in these affairs. 
If this transfer meets with your approval, please enter the name of the 
party you wish to transfer the membership to. sign your name in the 
proper blanks below and send this letter, together with the meMbership 
share, if possible, to the address listed above. 
If there are no interested relatives. you may wish to use option I 2, 
and delegate the responsibility to the Board of Directors to locate any 
interested party in the same county. 
Option #l; 
Please Transfer membership to: 
Address: 
Signature 
Address: 
Option 12: 
I with to transfer this membership to the Board of Directors. 
authorizing them to give this voting �e•bership to an interested party 
within the county. 
Stgnature 
Address: 
This thirtieth annual report of the research program at the Southeast 
South Dakota Research Farm has special significance for those engaged in 
agriculture and the agriculturally related businesses in the ten county 
area of Southeast South Dakota. The results shown are not necessarily 
complete or conclusive. interpretations given are tentative because 
additional data resulting from continuation of these experiments may 
result in conclusions different from those based on any one year. Trade 
names are used in this publication merely to provide specific information. 
A trade na•e quoted here does not constitute a guarantee or warranty and 
does not s1gn1fy that the product is approved to the exclusion of other 
comparable products. 
South Dakota Agricultural Experiment Station 
Brookings, South Dakota 57007 
Dr. David Bryant. Dean Or. R. A. Moore, Director 
•1100 copies or this document were printed by the Southeast Research 
Far• at a cost of Sl.29 per document.• 
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INTRODUCTION • • • • • • . • • • • • • • • •• • • • •• • • • • • • • • • • . • •  Dale Sorensen. Manager 
As we progress through each growing season, we keep getting some sort 
of surprise each year. Another good crop in 1990 starting out short of 
moisture at the beginning of the year, and running below normal for yet 
another growing season. Since 1987, we have been at least two inches 
or more be1ow normal for precipitation. This year we did not fair to 
bad for aoisture, but the distribution of the moisture was uneven. May 
and June were big months for moisture. The June moisture is a little 
•isleading though. About three and a half inches of that came in less 
than an hour on June 16, with a considerable amount of this moisture 
running oft because of the intensity. 
July through Septe•ber was back to the old trend of below normal 
precipitation. The big advantage that ca•e with this dry spell, was 
that daily te•peratures were relatively cool during July and August. 
July was nearly 7 degrees below normal for daily highs, and 1n August 
th� trend was similar. running 4 degrees below normal. Being so•ewhat 
short of •oisture, the lower temperatures during this time had a large 
effect on the crop yields that we saw this year. 
Here we are, in December again. with only a small amount of sub-soil 
moisture stored tor next year. Some of the early snow we have had this 
season has melted and gone in. but this does not amount to a large 
amount of aoisture. It could be possible that we might be living from 
day to day again in 1991. 
Over the past year, I have heard more people talk about ridge·till and 
no·till at various meetings. With the moisture conditions we have, the 
fewer ti•es the soil is disturbed the more moisture you can save for 
that crop. Another factor, that I believe will make people think more 
about less tillage, is if diesel fuel costs stay in the Sl.10 to $1.20 
range. Fuel costs, such as this, start to add up quite quickly if you 
have to chisel. then disk, and maybe a second disking or field 
cultivation to get the crop planted. These costs will sure take away 
from any profits that might be left with corn and soybean prices in the 
range they have been the last several months. 
I hope that you w111 take a look at some or the tillage work that is 
being conducted at the research farm in this 30th annual report. 
Some of the new research that was started this year at the research 
farm, will hopefully answer and show some of the economics behind the 
different systems that producers are using today, and help make 
decisions ror the future. 
1 
Visitation and Field Tours 
The Southeast Research Farm, located six miles west and three miles 
south of Beresford, is open to anyone interested or 1nvo1ved 1n 
agriculture. There is someone at the farm each weekday that would be 
glad to show you around the research areas and facilities. If a 
weekday 1s not possible · maybe a weekend visit would be more 
convenient. With just a phone call, we would be glad to take you 
around at your leisure. Or, just feel free to drive on the farm and 
look around the crop areas, 1f you are 1nterested in something 
particular. Do not feel like the only t1me you can come to the farm is 
on the day of a tour. We are happy to have you stop by anytime. 
Curing the past growing season, several events were held for the 
public. Two judging contests were held at the farm in 1990. One was 
for FFA students in southeast South Dakota, and the other was for 4-H 
members from the surrounding counties. 
Agronomic activities, at the research farm in 1990, consisted of 
several tours and demonstrations throughout the growing season. 
Attendance at our tours this year was down slightly from past years, 
but this was due in part to field work being behind schedule for area 
farmers, and the weather en the days of the tours was not the best that 
we have had. 
The corporation rented a new piece of ground this past year, that 
adjoins our existing land. This new farm ground enables us to expand 
our research capabilities at the farm, and also allows us to uniformly 
crop some of the existing plot areas on the farm. 
The research conducted each year, and included in this report, consists 
of many hours of work by staff from several disciplines at the college 
and at the SE Farm. Their efforts 1n contributing to this publication 
each year are greatly appreciated. 
I hope you find some information in the report that will benefit you 
and your operation or business. If there 1s anything you would like to 
see included or worked on here at the research farm, feel free to get 
in touch with us any time, or contact the Director of the Ag. 
Experiment Station, Dr. Ray Moore. 
Or. Ray Moore, Director 
Ag. Experiment Station 
sosu 
Brookings, SD 57007 
605-688-4149 
2 
Dale Sorensen, Manager 
SESD Research Farm 
RR 3 Box 93 
Beresford, SD 57004 
605·563·2989 
Table 1.  Temperatures at the Southeast Research Farm · 1990 
1990 11Jeparture From 
Ave Temperatures (F)8 30-year Average 30 Year Average 
Month Maximu11 Hini11um Maximu111 Minimum Maximum Hin1111u• 
.. - . .  -.. . . . ... . . .  ••••••-w• ------- --. . ... ·· · ···�-- ·-- ········· ·------- -· 
January 38.1 16.3 26.7 3.9 +ll.4 +12.4 
February 37.5 12.7 32.6 10.4 + 4.9 + 2.3 
March 48.4 25.2 45.0 23.0 + 3.4 + 2.1 
April 61.5 30.9 62.5 36.2 . 1.0 · 5.3 
May 67.1 45.9 74.9 48.6 · 7.8 · 2.7 
June 83.4 58.2 84.6 58.5 • 1.2 - 0.3 
July 83.1 60.0 89.9 63.6 · 6.8 · 3.6 
August 83.3 60.2 87.3 60.2 · 4.0 0.0 
September 80.8 50.8 77.6 49.8 + 3.2 + 1.0 
October 62.2 33.9 65.6 37.6 • 3.4 · 3.7 
November 47.8 22.6 46.7 24.5 + 1.1 . 1.9 
December 26.5 7.1 30.3 10.0 • 3.8 · 2.9 
a Computed from daily observations 
Table 2. Precipitation at the Southeast Research Farm · 1990 
Precipitation 30-year Departure 
1990 Average from 30 year 
Month (inches) (inches) Ave. (inches) 
-·- . -- . -····-�---�···-······ ······------·-�······ ······ �-----.... 
January .22 .47 . .25 
February .25 .81 . .56 
March 1.80 1.59 + .21 
April 1.90 2.50 . .60 
May 5.83 3.46 +2.37 
June 5.05 4.32 + .73 
Ju1y 2.87 3.39 ·0.52 
August 1. 79 3.11 ·1.32 
September 1.10 2.79 ·l.69 
October 1. 79 1. 72 +0.07 
November . 78 1.03 �. 25 
December .35 .66 • .31 
Totals 23.73 25.85 ·2.12 
S.E.FARH 
REPORT 
DATE OF PLANTING FOR CORN 
D. R. Sorensen 
southeast rarm 90·1 
Summary 
Two corn hybrids (medium and late maturity range) were planted on five 
dates beginning April 17 and ending May 27. ror the earlier of the two 
hybrids, no significant yield differences occurred, except that the first 
four planting dates were significantly better than the final planting date 
of May 29th. for the late maturing hybrid, the first planting date of 
April 17th was significantly different from all other planting dates. For 
the remaining planting dates, differences were not as large, but soae 
differences were evident. 
Methods: Two corn hybrids were compared at five different planting dates 
in 1990. Pioneer 3569 and Hoegemeyer 2680 were planted on five dates 
through April and May. The hybrids are new to the study this year, but are 
of the same maturity ranges as the hybrids used in past years. Planting 
was started when field conditions would allow, and soil temperatures were 
adequate for germination of corn. Ten day planting intervals were followed 
from the first planting date, which was April 17th in 1990. The ten day 
intervals were kept on schedule until the final planting date, which was 
delayed two days because of wet field condit1ons. Table 1 reports all 
other management factors for the experiment 1n 1990. 
Tabla l r.rcD Management 
1989 Crop 
Til 1 age 
Planting Rate 
Herbicide 
Nitrogen 
Harvest 
Pr act ices ror Pl ant, OR fl-at.I! Study 11111 '1!990� 
Soybeans 
No·t i 11 
21,900 seed/acre 
Dual+ Bladex + Atrazine EPP 
105#/acre sidedress after emergence 
October 10 
BGIU]t� and 01!.EJ.lJ§ion: As in the past several years, the unusually warm, 
dr� w1nLer �llowed thts study to be started on time. Soil temperatures 
wi1n·a ad�q1.mte rar gr.,rmlnallon and pla"t.-lng lhi: ecr:-n, na-lill, into 1tht 
SO!,'bl!'e.h stubtil!! proYiaed ndequat.o rnoisturE for phnt.,ne. 11..s the p101111tiog 
dat,n procgr�!.se,t;J. cilrldl t1nns- we� nat_ n-ear as lde.a1. Thi! teal� danp 
conditions of May was detrimental toward corn germination and crop develop­
ment of the later planting dates was much slower than the earliest planting 
date. 
Yields were better in 1990 than in either 1988 or 1989. Yield differences 
were not extremely large in 1990. Table 2 reports yields for 1990. 
Table 2. Effect of Planting Date on Corn Grain Yield, 
SE Farm, 1990. 
Rei afl ve 
Hvbrid - Maturity Apr 17 
P-3569 103 95 
(13.9) 0 
H-2680 116 114 
(19.4} 
Pl 1nt1n; g1.1�n 
Apr 27 May 7 
· · • · bu/AI 15% * 
94 96 
(14.8) (14.4) 
103 105 
(21. 6) (20.7) 
May 17 
.. .. ... .. . 
97 
(15.0) 
97 
(23.2) 
May 29 
86 
(16.9) 
99 
(25.0) 
* LSO (.10) = 6 bu/A for differences between planting dates within 
the same hybrid 
** Moisture content at harvest 
Yield differences for the early hybrid in 1990 were minimal. The only 
difference being that the first four planting dates were significantly 
different from the last planting date of May 29th. The late hybrid had 
significant yield differences similar to other years. In 1990, the first 
planting date of April 17th was significantly different from all other 
planting dates. The second and third planting dates were similar in yield, 
they yielded significantly less than the first planting date. but were 
better than the final two planting dates. 
The other big difference is the yield advantage of the later hybrid over 
the early hybrid. For the first planting date there was a 19 bu/A yield 
advantage for the late hybrid, and a 9 bu/A yield advantage on the second 
and third planting dates with no differences between hybrids for the final 
two planting dates. Because of the ideal temperature conditions in late 
August and into September, yield reductions for late planting in Hay were 
not extremely large compared to past years. 
Average yields for the past five years for th1s experiment are reported in 
Table 3. 
Table 3. Five year averages for Planting Oate Study, 
SE Farm, 1986-1990. 
�e1alHB 
Ma't IJ r f t.y 
103 
116 
April 16 
108 
128 
8v�r!!g� P,�nt1ng �aEe 
April 26 Ma� ·fi May 16 
Bu/A I 15% * . . ... . -
106 111 107 
126 123 114 
May 26 
·- - - ,6 
104 
92 
* LSD (.10) = 14 bu/A for differences between planting dates within 
the same hybrid 
5 
A five year average starts to tell so•ewhat of a story for an experiment 
such as this. Over the five years we have had two very good years. two 
poor years and one average year. But, if you think back to 1986, these 
yield levels for a five year average are quite respectable. The most 
prominent thing to gather from this table is the difference in yield 
between the two hybrid maturity ranges. for the first two planting dates, 
we have a 20 bushel yield advantage for the late corn over the early. 
Through the May planting date this difference begins to decrease until the 
end of May when the early hybrid out yields the late hybrid, which would be 
expected. 
The aniy dtfferenca bel e:en planting dates comes with the first April 
p1Un't1ng date �etnq �1gn1r1cantly Detter than the last two planting dates, 
a"� th �tcan� and lhlrd elates neing better than the final planting date 
ra, lhe 1�tl!' h�brld For the eAr1y hybrid there are no significant 
differenc�s b�t-�en planting dat�s •hich has not been the case in some 
lndl�ldua1 yearL. aut �h!Hl avera91ny over several years there seems to be 
no big adv ntage lo planting a hyur\d in the 103 day range early except for 
aome ,added dry do�n at f'lilrve11t. •hie" is an i•portant factor to consider as 
well. But for the late hybrid in the 116 day range we have a yield 
advantage to planting early. as well as a big advantage in dry down in the 
field. Plus we also get the yield potential from the later hybrid which 
can add up to a fair return per acre compared to the early hybrid. 
The data indicates that late maturing corn of this maturity need$ to be 
planted pr1or to Hay 1 to get the extra heat units required to make the 
additional yield. It also allows the crop to dry down to a reasonable 
moisture content at harvest so that extra drying expenses are not incurred. 
S. E.FARM 
REPORT 
DATE OF PLAHTING SOYBEANS 
D. R. Sorensen 
Southeast Farm 90·2 
Summary 
Soybean yields in 1990 were not quite as high as yields from 1989, which 
can be attributed to the hot, dry conditions that occurred during pod till 
in 1990. Yields tended to be higher with the mid to late May planting 
dates for both varieties in 1990. The conditions after planting 1n the 
early part of May were quite detrimental to crop development which could 
explain the better yields due to later planting 1n the 1990 crop year. 
Methods: This 1s the fifth year of a study examining the effect that 
planting date has on soybean yields in southeast South Dakota. As in the 
past, the study consists of two soybean varieties, Corsoy 79 which is an 
old standard of the area, and Elgin 87 which is approximately two to three 
days later than Corsoy 79. In previous years, Century 84 had been used as 
the later variety, but Elgin 87 has exhibited better yield potential than 
Century 84, and was chosen for that reason. The two varieties are planted 
at five different planting dates during May and into the month of June. 
Each year we try to get one planting date that wou1d be earlier than the 
normal time to plant soybeans, and the remaining dates in the optimum to 
late planting of soybeans. Table l reports all management practices for 
the soybean study in 1990. 
Table 1. Management Practices for Date of Planting Soybeans, 
SE rarm, 1990. 
····· · · ---- ·-� �- . . . .  · -···---····· . . . . . . .  -···· · ···-···· ···�---··--� 
Tillage 
Past Crop 
Herbicide 
Seeding Rate 
Harvest Oate 
Ridge-till 
Corn 
Lasso band 
54 lb/acre 
September 25 
Harvest of all the planting dates was completed on the same day. The 
yields were all adjusted to 13% moisture, so there was no bias created by 
the same harvest date. 
n 1 10, u 1cn: The 1990 growing season proved to be quite a set 
or !HC r1e-mes. fhe 111onth of May tended to be wet and cool , and the end of 
the growing season in Septe�ber was quite hot and dry. The hot, dry 
conditions hurt the yield of the soybean crop to a certain extent, but not 
as bad as the crop appeared in early September. Soybean yields are report· 
ed 1n Table 2. 
Table 2. Planting Date Effects on Soybean Yields in Southeast 
South Dakota, SE farm, 1990. 
�'i an iJ ng llate 
Variety May 3 May 17 May 29 JI.mu• June 14 
Corsey 79 
Elgin 87 
34 
33 
• - • bu/acre I 131 * 
31 38 
36 36 
35 
37 
� . . .. 
• LSD ( . 10) z 3 bu/acre for differences between planting dates 
within the sa•e variety 
. .. 
35 
35 
-
Ten day intervals in planting dates were not possible in 1990, due to rains 
that occurred during May. Planting dates were kept as close as possible to 
the selected date, as field condit1ons would allow. Yield levels were not 
as good as those recorded in 1989, but were quite good considering the hot 
weather in September. For Corsoy 79, it was quite evident that the best 
planting date to opt1•1ze yields was the end or May. Just a five day delay 
in planting to June 4th resulted in a significant yield decrease, but 
planting before May 29th also resulted 1n a significant decrease in yield . 
Elgin 87 did not yield quite as high as Corsoy 79 and differences were not 
as evident. A significant yield decrease was noted when Elgin 87 soybeans 
were planted early in May, but there was no significant difference in 
yields for any of the other planting dates. The early planting date of May 
3rd for both varieties was stressed enough during the early part of the 
growing season due to the cool, wet conditions that the plants may have 
lost some of their vtgor and d1d not recover totally from that. 
Table 3 reports average yields for this study fro• 1986 through 1990. 
Table 3.  Planting Date Effects on Soybean Yields in Southeast 
South Dakota, SE Farm. 1986-1990. 
Variety 
Corsoy 79 
Century 84 & 
Elgin 87 
•verge. 1='1.mtjng1 D-atn 
May 16 May 26 Jun!� 
· · • · - • · • bu/acre I 131 - • 
38 37 38 36 
37 34 34 33 
• No stat1st1cal analysis 
s 
June 15 
32 
31 
Co p1 lino l:he yields rar lhh 9111:rlunt_ s1nca 1986 � ptavtid'e& inr1rJ111Han 
,htgh wa would tend ta e•p:eet to Set.I w1ti1 the varletiea we ha�e oa.ed tn 
1lhh stl.ltl,Y Tlte avera;e p1 anlfng dates far thf1 lable an en11y ijpprEIX1 • 
1ates, because of the wide variation in starting ti1es that have occurred 
1n this study over the five year period. 
The data tends to show that early Group II's, such as Corsoy 19, have quite 
a w1de window for p1ant1ng without having a large effect on y1e1ds. 
Whereas, the data indicates for varieties such as Century 84 or Elgin 87, 
which fall 1nto the late Group II range, yields tend to decrease after the 
ear1y May planting date, and then another drop 1n yield at the final 
planting date. 
9 
S .E .f'ARM 
REPORT 
SOYBEAN PLANTER COMPARISON 
D. R. Sorensen 
Southeast Farm 90-3 
Summary 
Three planters were compared for accuracy in soybean seed placement, to see 
if this would have any effect on soybean yield. There was a large var1a· 
tion in seed placement per foot of row, that cannot be expla1ned in writ· 
ing. but needs to be seen. The air type planter had the most uniform stand 
of beans within the row. The other two types of planters tended to puddle 
soybean seed and not evenly space the seeds in the row. In 1990, there was 
a significant yield difference between the air planter and the other two, 
which might be explained by the stand uniformity within the row. 
Methods : Planters have changed considerably over the years with many 
different means of distributing seed. Until 1986, plate planters were used 
at the research farm for planting corn and soybeans. Stand uniformity left 
something to be desired for both corn and soybeans. This past year we had 
the opportunity to plant a soybean study to look at the difference in 
stand, and possible yield differences that m1 ght occur due to planter 
performance. The planters used in the study consisted of a John Deere 71 
plate planter, a John Deere 7100 planter with seed cups and a White 5700 
air planter. All three planters were set to plant the same number of 
pounds per acre. All other management practices are given in Table 1. 
Table 1. Management Practices for Planter Comparison Study, 
SE Farm, 1990. 
T il  1 age 
Past Crop 
Variety 
Seeding Rate 
Planting Date 
Row Spacing 
Herbicide 
Harvest Date 
Fall Chisel 
Corn 
Dekal b  ex 226 
50 lb/acre 
May 30 
30 inch 
Lasso + Sencor Pre 
September 25 
Results and Discussion : This is the first year that we have compared the 
performance of planters for soybean planting. This study was planted a 
little late because of the rains that occurred during May. The same 
seeding rate of 50 lbs/acre was used for each of the pl anters according to 
the manufacturer ' s  manual. The variation in stand that occurred between 
the different planters is difficult to show i n  a report such as this. 
Stand counts for each of the planters was completed after leaf drop prior 
to harvest. Table 2 reports stand and yield results for the planter 
comparison study. 
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Table 2. Soybean Variety and Row-Spacing Yields, SE rar•, 1990. 
Variety 
Corsoy 79 
rinal Stand 
SOI 267 
f1na1 Stand 
7 . 51 Ori 1 1  
- - � p 
38 
(143,000) 
37 
(116,000) 
S_ow-S2aatng 
7.5•  Skips 
Bu/acre • 131 * 
37 
(167, 000) 
38 
(124,000) 
3011 Rows 
32 
( 150, 000) 
33 
( 85,000) 
•(SD (.10) = 3 bu/acre for differences between row�spacings within 
a variety 
The harvest population is shown below the yield for each of the row­
spac1ngs. These counts were taken prior to harvest in several locations 1n 
the field to determine if there were any large differences 1n stands 
between the row-spacings. Final stands were quite close between the 
row-spacings this year except for the SOI 287 301 row-spacing. Because 
this stand was as thin as it was, this could have a some effect on the 
final yield in this test. 
Yield differences for the two varieties were s1�11ar when comparing the 
different spacings. The two narrowest row-spacings had no significant 
difference 1n yields, but these two row-spacings were significantly higher 
than the 30• rows for both varieties. A 4 to 5 bushel/acre yield advantage 
ror the narrow row-spacings can be attributed to two factors in 1990. 
First, 1s the more equidistant spacing you have in the narrow rows with 
almost the same popu1 at1on. Second, the narrow rows canopied earlier 1 n  
the growing season as compared to the 30• rows. The 301 rows barely 
covered the row this year with the type of growing season that occurred. 
The narrow rows, in covering sooner, were able to save some of the moisture 
that we d1d receive during the growing season from evaporating from the 
soil surface. 
The 7. s• rows, with a skip for tire tracks, is a little different from the 
is- rows with a sk1 p used in the past. But, as I mentioned in last year 's  
report, the narrow rows (7.51 } with the herbicide combination that was 
used, resulted 1n no need for cult1vat1on. weed control was excellent, but 
we still had wheel tracks to drive through for the bean buggy if needed, or 
to walk through. If a farmer, using a conventional system, wanted to plant 
narrow row beans it 1s not necessary to have a skip-row planter, but could 
utilize a grain drill to get the narrow rows with a skip. 
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S .E . FARM 
REPORT 
SOYBEAN VARIETY ROW SPACING STUDY 
o .  R. Sorensen 
Southeast Far• 90·4 
Summary 
Soybean yields were quite acceptable for the soybean row-spacing study 1n 
1990, with results similar to those of 1989. Both varieties displayed a 
significant difference in yield when comparing the dr111 and skip rows to 
the 30 inch rows. Final stands for all of the row-spacings were quite 
similar except for the 30• row SOI 287. This could have some effect on the 
lower yield that was observed for this row-spacing. 
Methods: The soybean variety and row-spacing study, in 1990, consisted or 
two varieties (Corsoy 79 and SOI 287) planted in three row-spacings (7.51 
drill, 7. 5" with skips and 30" rows). Wide rows (36 " )  were not used 1n 
1990 because we did not hav� a planter available the day the study was 
planted. Other management practices for the study are reported 1 n  Table 1 .  
Table 1. Management Practices for Soybean Row-Spacing Study, 
SE Farm. 1990. 
Tillage 
Past Crop 
Herbicide 
Planting Date 
Harvest Date 
Fall Chisel 
Corn 
Treflan PPI + Pursuit Early-Post 
May 30 
September 25 
The planting rates for this experiment are set so that we achieve approxi­
mately the same stand in each of the row-spacings. This 1 s  very d1 fficu1t 
to do when using different planters for the experiment, but we came rela· 
tively close in 1990. 
Results and Discussi on :  Yields were good in 1990 despite the hot dry 
conditions that occurred during late August and into September. Table 2 
reports yields and final stands taken prior to harvest for 1990. 
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Table 2. Soybean Variety and Row-Spacing Yields, SE Farm, 1990. 
Variety 7.5• Drill 
. . . . . 
Corsey 79 38 
Final Stand (143,000) 
SOI 287 37 
Final Stand (116,000) 
*LSD (.10) = 3 bu/acre for 
a variety 
Row-seac1ng 
1 . s• Skips 
Bu/acre I 131 * � . . . -
37 
(167 .000) 
38 
(124,000) 
30• Rows 
. . . - � 
32 
(150.000) 
33 
( 85.000) 
differences between row-spacings within 
The harvest population is shown below the y1e1d for each of the row­
spacings. These counts were taken prior to harvest in several locations in 
the field to determine if there were any large differences in stands 
between the row-spacings. Final stands were quite close between the 
row-spacings this year except for the SOI 287 30• row-spacing. Because 
this stand was as thin as it was, this could have a some effect on the 
final yield in this test. 
Yield differences for the two varieties were similar when comparing the 
different spacings. The two narrowest row-spacings had no significant 
difference in yields, but these two row-spacings were significantly higher 
than the 30• rows for both varieties. A 4 to 5 bushel/acre yield advantage 
for the narrow row-spacings can be attributed to two factors in 1990. 
First. is the more equidistant spacing you have in the narrow rows w 1 th 
almost the same population. Second. the narrow rows canopied earlier in 
the growing season as compared to the 30" rows. The 30• rows barely 
covered the row this year with the type of growing season that occurred. 
The narrow rows. in covering sooner. were able to save some of the moisture 
that we did receive during the growing season from evaporating from the 
soil surface. 
The 7. s •  rows. with a skip for tire tracks. is a little different from the 
15• rows with a skip used in the past. But, as I mentioned in last year •s  
report . the narrow rows (7.5•)  with the herbicide combination that was 
used. resulted in no need for cultivation. Weed control was excellent . but 
we still had wheel tracks to drive through for the bean buggy i f  needed, or 
to walk through. If a farmer . using a conventional system. wanted to plant 
narrow row beans it is not necessary to have a skip-row planter, but could 
utilize a grain drill to get the narrow rows with a skip. 
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S.E .  fARM 
REPORT 
THE EfFECT Of SIMULATED DEFOLIATION 
AND STALK BREAKAGE ON CORN 
D. R. Sorensen 
Southeast Farm 90-5 
Introduction: Storm clouds can appear on the horizon any day in South 
Dakota due to the spring and summer weather conditions. Hail and wind 
can occur with the more severe thunderstorms. The effect that hail and 
wind have on the corn plant and various levels of damage have not been 
studied under controlled conditions have not been studied to a great 
extent in South Dakota. Much of the 1nformat1on has come from 
observations by university staff, or from the insurance industry fro• 
work done at other locations. 
Corn is a sturdy plant that can make adjustments when it is damaged by 
hail or wind during parts of the growing season. There are also 
opportunities to replant early in the season, but these opportunities 
diminish rapidly during the growing season. In southeast South Dakota, 
replanting of corn is usually not feasible after the early part of 
June. After that time, damage that occurs to the plant will have to be 
left until fall and harvest what is produced. 
Hail damage can be quite variable in how it effects yield ,  due to the 
growth stage the plant is in when the damage occurs. A factor to be 
considered in all of this is the hybrid itself. The type of  hybrid and 
growing conditions prior to anthesis can have a large effect on the 
stalk ' s  ability to withstand breakage. Over the past several years in 
South Dakota, growing conditions have been ideal during June and July. 
On occasion , hybrids have shown to be more susceptible to stalk damage 
due to wind that occurs with hail , than in other areas of the corn 
belt. 
Methods: This was the first year of a simulated hail and stalk damage 
study. The experimental site was located at the S. E. South Dakota 
Research Farm near Beresford on an Egan silty clay loam soil. Egan 
soils are well·drained soils formed in silty drift over glacial t11 1 .  
Table 1 reports all management practices used in the study. 
*Special thanks to the National Crop Insurance Association for their 
support of this project. 
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Table 1. Manage•ent Practices tor S1•ulated Hail Daaage Study. 
SE F'ar•. 1990. 
P1EUlt Crop 
T11 lage 
Planting Date 
Hybrids 
Seeding Rate 
Herbicide 
Insecticide 
Nitrogen 
Harvest Date 
Soybeaos 
No-till 
May 4 
Pioneer 3362 & Dekalb 612 
21,900 seed/acre in 30• rows 
Lasso band 
None 
105 I N/acre sidedressed 
October 12 
The study consisted of two hybrids, with four levels of damage being 
,1pp,t,ed at tlhree d frf rPnt QTOl!lth >laga !nd hddu 11 plohi w111re 1h 
rcws by �lxty feel In len;Ln �Ith rour rep1 ,cat1a"s. Da rul1 ti�n o 
the corn p1ant..s. ere �one nanua11f lt.4 hrei ro�s of aa�h p 1�t. Afl r 
defoliation stalk daaage was done on each ot those three rows. Table 2 
gives daaage treatments, growth stages and dates of treat•ents for the 
two hybrids. 
Table 2 .  Treatments Applied in Simulated Hail Study, SE farm, 1990. 
nat� Applied* 
July 23 
July 30 
August 9 
Da•age 
Type** 
Growth Stage 
18 leaf Pre-tassel 
Tassel, silks beginning 
Brown Silks 
l) Check, No Da•age 
2) 50% Defoliation 
3) 50% Defoliation + 50% Broke·over 
4) 50% Defoliation + 50% cut-off 
• Treatments were applied to both hybrids on same date 
•• Da•age type applied at each growth stage 
1.5 
Treatment number 3 consisted of bending the top portion of the plant 
over at the first node above the ear with a pliers. but with the 
pliers, but not detaching the top portion of the plant. Treatment 
number 4 was completed by cutting the corn stalk off at the first node 
above the ear, the same location as treatment 3. Where the plants were 
broke over with the pliers, several days later the plant goose·necked 
from that node and the top portion of the plant remained alive due to 
some of the plant tissue still able to translocate •oisture and 
nutrients. The three rows that received treatment during the sum•er 
were harvested for yield with a small plot co•bine. 
Results and Discussion: Yields in 1990 were considerably better than 
in past years that we have done work on hail damage. The two hybrids 
selected for this study were chosen because they are relatively new 
hybrids that are grown in the surrounding area. Yields for the hybrids 
and the damage treatments are reported 1n Table 3 .  
Table 3. The Effect of Simulated Hail DeMage on Grain Yields and 
Percent Yield Reductions for Three Growth Stages of Corn, 
SE farm, 1990. 
Dtrnage 
Level 
Check 
50%*-* 
50% Broke 
50% Cut 
.. iii .. . .  
Check 
50%** * 
50% Broke 
50% Cut 
18 Leaf 
• • • bulA 
119, ( 0.0) 
92, {22 .7 )  
68. {42.9) 
60, ( 49 .6) 
127, { 0 .0) 
92. (27 .6)  
81 , (36. 2) 
67 , (47.2) 
Grolith Sf.gs 
Tassel Silks Brown 
. ... , c } Yield l1:1ss 
126, ( 0 . 0) 
82, (34. 9) 
71, (42. 7) 
68, ( 46.0) 
134. ( 0.0) 
92, (31.3) 
88, (34.3) 
78, (41.8) 
126, 
99, 
81, 
71,  
128, 
98, 
92, 
84, 
( 0 .0) 
(21. 4) 
(35 .7 )  
(43. 7) 
- - '!!! '!!!' 
( 0 .0) 
(23 .4)  
{28 .1)  
(34.4) 
Hybrid 
Means• 
Pioneer 
3362 
89 bu/a .. .., . . 
Dekalb 
612 
97 bu/a 
• (!a .0, � J bu/acre tv • 8.02 % 
** LSD .05 • 8 bu/acre for differences between growth stages for same 
damage treatment and hybrid 
••• For 50% defoliation leaf loss chart (NCIS 6102 Rev. '84 pg. 5) 
18 leaf • 24%, Tassel . 31%, Silks Brown . 271 
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Table 3 Continued. 
Damage Level X Growth Stage Means*,** 
18 Leaf Tassel Silks Brown 
D�,aqe Yield % Ytclo % vte1Q % 
level Avg Loss Av; Loss Avg Loss 
thuck 123.0 c iJd.o 0 121 .0 D . 
Loss Chart 
50% Defoliation (24) (31) (27) 
50% 92.0 25.2 87. 0 33.1 98.5 22.4 
50% Broke 74.5 39.4 79.5 38 . 8  86.5 31.9 
50% Cut 63.5 48.4 73.0 43.8 77.5 39.0 
• LSD .05 = 11.2 bu/acre for differences between damage treatments 
for the same or different growth stage 
•• LSO .05 = 7. 5 bu/acre for differences between growth stages for 
same damage treatment 
For the individual hybrids, there was a significant difference between 
them for the final yields of 89 and 97 bu/acre for Pioneer 3362 and 
DeKalb 612, respectively. Comparing the results of the 50% defoliation 
treatment to that of industry standards indicates that we were quite 
close in  the amount of defoliation that we applied. 
The hybrids varied somewhat in response to the simulated damage. At 
50% defoliation, there was not a considerable amount of variation 
between the hybrids for % yield loss. But, when we add on the sta1k 
damage w1th 50 % defoliation , some differences appear between the 
hybrids. The first hybrid, Pioneer 3362, seemed to have a larger 
decrease in yields when the stalk was damaged, either broken or cut, 
with the 50 % defoliation. Across the growth stages for the 50 % broke 
treatment, DeKalb 612 had between 6. 7 % to 8. 4 % less yield loss when 
compared to Pioneer 3362. ror the 50 % cut treatment the differences 
between the hybrids was the same with Pioneer 3362 having a 2. 4 % to 
9.3 % greater yield loss across the growth stages, when compared to 
DeKalb 612. 
The second part of Table 3 gives the averages for treatments combining 
the two hybrids. In this table the industry standard loss is included 
in the figures to show how the 50 % defoliation from this years 
treatments compares to what is currently used. ror the 18 leaf and 
tassel growth stages the chart figures compare relatively well with the 
% loss that was observed with this years data. The % loss that was 
observed for the silks brown growth stage compared to the loss chart 
this year was slightly lower . But this difference was less than five 
percent which is not extremely large, and could be caused by variation 
of determining the exact brown silk stage. It may be possible that we 
might have been a few days different from the chart. This could make 
a difference in the actual yield decrease if we were a l ittle to late 
with our treatment. 
17 
Tl1 � dab t nd I cates. ttu t th 11 r ges l y 1 e 1 di redu-c t 1 cm11 oc:1cor when d'eMgm:= 
t rs dol"lli to Ui.e. st-a 1 k l n thl! 19 1 ea, amt ws-e 1 growth 1t1,;es � WM ch 
tlltmhl be !Kpactied. F'ar tile lB l eaf ,tagi adding :SO ·1 ef tbe :stalks 
brok� �tth 5Q I a�,o l l •tion l�cre:ased U,e y1e1d 1os:1 bt !A .2 •� At the 
tas:se1 growth :staga tJl1s rWJtm1mt nereuedl the y'\cldl 11 oss by ,.1  •� 
ana 9. ! ·1. rror ttnt s1 1 ks t, r a ,n stagll'. 
Wh!'i, the tap t1111 r at the tt&1k is �01t1plete11 y tf.!1ta�h4d rrom ths pl .ant 
¥1 ,eild 1osse.s 1rre e-rreetc:d even mora .so tJie_n when the stalk is idaia.a·gcd 
but reaaJrts lrnb.lct. Far the .lS lear .slag� another g I dac-nase 1n 
yireld ca,e-ur re-c1. but at the e1thu t110 gr a.th stages the y le1 d de-icrc,u1 
was not as large. 
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S.E .FARM 
REPORT 
INTRODUCTION 
INFLUENCE OF POTASSIUM, SULFUR 
ZINC AND LIME ON CORN 
J im  Gerwing, Ron Gelderman 
and Dale Sorensen 
Plant Science 90·6 
Some farmers in South Dakota are using potassium, sulfur, zinc and 
l i me on so i ls which have a high soil test for these nutrients. The SDSU 
soil testing lab would not predict an economical response when soil test 
levels are hi gh. Soil testing lab comparison studies conducted each year 
for seven years at the SE Farm near Beresford and at Brookings have shown 
that applying a combination of these nutrients as a group was not giving an 
economical response on corn. Each i ndividual nutrient alone, however, was 
not compared to a check plot. In 1987, a demonstration was implemented at 
the Southeast Farm near Beresford , South Dakota to show the effect of each 
of these commonly used nutrients on a high fertility soil. No corn yield 
increases due to the use of potassium, sulfur, z inc or l ime were noted. In 
1988, thi s demonstration was moved to another location at the farm where 
the treatments will be followed for several years i n  a corn-soybean 
rotation. 
MATERIALS ANO METHODS 
The demonstration was established on the SE farm on an Egan silty clay 
loam. Egan soils are well drained soils formed in silty drift over glacial 
t i ll. P r ior to establi shing this demonstration i n  1988. soils were sampled 
to a depth of 2 feet in 0-6,  6 - 12 and 12·24 i nch i ncrements. A complete 
analysis was done on all depths and reported in the Southeast Farm Progress 
Report 88·6. 
Fertilizer  treatments were applied each year since 1988 to the same 
plot. Fertilizer treatments were, 50 lbs K O , 25 lb sulfur and 5 lb z i nc 
{Table 1 ) .  The l i me treatment was app1 i ed2on1y once (spring, 1988). All 
plots receive nitrogen and phosphorus as recommended by the SOSU soi l  
testing lab. In 1990, 62 lbs o f  ni trogen were applied. 
The plots are in a corn soybean rotat ion, with corn being the 1990 
crop. fertil i zer materials were broadcast and disc i ncorporated prior to 
planting. Discing was the only tillage done prior to planting Hoegemeyer 
2632 hybrid corn at 21, 900 seeds per acre. Plots were culti vated twice and 
combine harvested. 
Experi mental design used i s  a randomized complete block with 4 
replications. Plot size is 15 by 50 feet. 
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RESULTS AND QISCUSSION 
Soil test levels from samples taken in the fall of 1989 and 1990 are 
presented in Table 2. Potass1u• and sulfur sotl tests were high and no 
recommendation tor these nuttrents would be made by the SOSU soil testing 
lab. The zinc soil test level fn the check plots was in the Med1u� range 
and a one time application of 5 lbs of zinc for corn would have been made. 
After applying s lbs zinc per year for 3 years, the zinc soil test was 
raised to 3 . 42 ppm, up fro• 0.90 ppm in the check. The line applied in 
1988 raised the pH from 5.8 to 6.7. 
Corn grain yields were not affected by any of the fertilizer materials 
or lf e. A respanse ta potass1 ar sulfur was not expected due to high 
.11011 tes.1t lerv-e-1�. P. respon51? ta z1nc. however, was possible because the 
so11 test le\11els We; 11'1 the .1tttdh111 C0 . 5 · 1 . 0  ppm) category. A response to 
zh1c I n  1this a.oil test range ; s ngt c,!rtain and 1n th1 s situation 1t did 
not accur. Th� pH w raised rroa soMewhat acid (pH 5.8) to near neutral 
(pH 6.7). Raising the pH did not increase yields in this situation. That 
was consistent with other studies 1n eastern South Dakota where pH was 
slightly acidic and no yield increases occurred to liming. The pH of South 
Dakota soils apparently needs to be lower than measured here before it 
becomes detrimental to crop production. 
This demonstration will be continued over the next several years to 
test for potential responses to these nutrients in different years. A 
corn-soybean rotation will be continued, therefore. soybeans will be 
planted tn 1991. 
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Table l fertilizer Treat•ents, Fro• the Potass1u•. Su1fur, Zinc 
L1 Ille Oemonst rat 1on I Be ru 1'o ll'd. Squ,th Orpko t11 1990 
Treatment N 1(20 · · · · · · - · · · · · · - - · ·  
62 
K20 62 50 
s 62 
Zn 62 
Lime 62 
s 
lb/A 
25 
Zn. L1•e 
- · · - · - - - · · · · · · · · · ·  
s 
• 
• •,coo lb ca.lciw carbcmata equ1vah,tal applied spring, 1988 
Table 2 Soil Test Levels, Fro• the Potassiu•. Sulfur, Zinc and 
Lime Demonstration. Beresford. South Dakota 1990 _ 
Nutrient 
Potassium. lb/A 
Sulfur, lb/A 6 in. 
Sulfur. l b/A 2 ft. 
Zinc. ppm 
pH, 0·6 in. 
Phosphorus,lb/A 
N1trate·N, lb/A 2 ft. 
Organic Hatter, % 
Salts, mmho/ca 
Soi l Test Level 
Fall 89 
Check Treat. 
520 490 
20 
55 
0.81 2 .21 
5 .7  6.7 
30 
64 
2.9  
0.3 
21 
Fal l  90 
Check Treat. 
440 
20 
0.90 
5. 8 
31 
34 
2 .9  
0.3 
530 
25 
128 
3.42 
6.7 
Table 3 :  Corn Grain Yields, Fro• the Potasa1um, Sulfur, Z1nc and 
L1me De�Dnstrat1on. Beresford. south DakctaA 1990 _ 
Ferti 1 1 zer com P,csto 
T rea trnen l yteld Mo,i-slure1 
bu/A % 
Check 99 27 
Potassiua, 50 lb/A 101 28 
Sulfur, 25 lb/A 107 27 
ztnc, s lb/A 102 28 
Liae* 100 27 
-- • • • • ••• • • • • • • • • • • • -• ww ••••••••••••• • • - • • • ·• -• • · - • • • • • • • - •• • ••-· 
Prob. of > F .,o .10 
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S .E .FARM 
REPORT 
Introduction 
NITROGEN MANAGEMENT IN A CORN 
SOYBEAN ROTATION 
Jim Gerwing, Ron Gelderman 
and Dale Sorensen 
Plant Science 90·7 
There 1s increasing concern about the effects of nitrogen fert111zer 
on the environment, especially groundwater quality. This concern has been 
intensified by more numerous reports of N03 ·N concentrations above the legal drinking standard of 10 ppm in several locations in eastern South 
Dakota, especially where aquifers are shallow and soils very coarse. In 
some instances, nitrogen fertilizer moving below the root zone has been 
implicated. 
This nitrogen management demonstration was established to show the 
effects of N rates and timing in a corn·soybean rotation on nitrogen 
movement below the root zone. In most situations in South Dakota. if 
nitrogen moves below the root zone it stays there and only rarely moves 
back up. Therefore, once out of reach of crop roots it has the potential to 
move down to the groundwater with percolating water during periods of high 
moisture. 
Materials and Methods 
The nitrogen management demonstration was established on the SE South 
Dakota Experiment Farm near Beresford. It is located on an Egan silty clay 
loam. Egan soils are well drained soils formed in silty drift over glacial 
till. 
Corn was planted on the site in 1988, soybeans in 1989 and corn again 
in 1990. The rates and timing of nitrogen fertilizer applied in 1990 are 
listed in table one. The treatments are a check (no N}, the recommended 
rate applied in fall, spring or split between spring and just prior to the 
last cultivation and 200 and 400 lb. rates applied regardless of previous 
soil test (Table 1). These treatments are applied to the same plots each 
year that corn is being planted in the rotation. All nitrogen was 
broadcast applied as urea. The recommended rate (62 lb NIA) was determined 
by the SDSU soil testing lab using a 120 bushel yield goal, the two foot 
deep nitrate test (64 lb NIA 2 ft) and credit for soybeans as the previous 
crop (27 lb/N). 
The only preplant tillage done at the site was a discing of the 
soybean stubble immediately after the urea nitrogen was broadcast just 
prior to planting. Hoegemeyer 2632 was planted on May 1 at 21,900 seed per 
acre. The plots were cultivated tw1ce and combine harvested. 
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The spring applied nitrogen treatments were soil sampled for nitrate 
nitrogen to a depth of 3 feet on June 22 and to 6 feet on Nov. 21. 1990. 
The top foot of soil from the spring sampling was also tested for ammon1um 
N. A randomized complete block design is used with 4 replications. Plot 
size is 15 feet by 50 feet. 
Results end Discussion 
The nitrate soil test results from the fall of 1989 and 1990 are 
listed in table 2. Nitrate level s  in the top 3 feet of soil in the check 
plots is very low. Nitrate level s  in the 62 lb N plot {recommended rate) 
remained constant from 1989 at about 80 lbs N 1n the top 3 feet of soil. 
This is a relatively high test but was likely influenced by the dryer than 
normal season long growing conditions. Nitrate soil tests in the top 3 
feet or the 200 and 400 lb treatments 1ncreased dramatically over the 1989 
test. The 200 and 400 l b  treatment had 277 and 466 lb nitrate test levels. 
respectively, in the top 3 feet of soil after the 1990 season, compared to 
88 for the recommended rate. The nitrate tests at the 3 to 6 foot depths 
show that only a sma l l  amount of nitrogen moved below the 3 foot depth and 
almost none moved below 4 feet after 3 years of this project. 
Heavy May and early June rains (S. 8 in. in May and 5 . 0  in. in June ) .  
at the SE Farm caused concern that nitrate may have leached out of the root 
zone. Nitrate and ammonium soil tests taken from these plots on June 22 
{Table 3) showed that most of the nitrogen remained in the top 3 feet of 
soil where it was still available to corn. The fall sampling to 6 feet 
(Table 2) confirmed the spring sampling results. If soils had been wet 
this spring. the heavy rains would likely have leached some nitrate below 
the root zone. The soil profile  to 4 feet was very dry in the spring of 
1990. however .  allowing it to absorb most of the rainfall. In addition. 
there were some very heavy rains, forcing so•e runoff and leaving less 
water to move into soil. 
Corn grain yields for this study are displ ayed in tables 4 and 5. 
Corn yields were about 100 bushe ls per acre and were not affected by 
nitrogen applications (Table  4). The nitrate in soil at pl anting (29 lb/A 
2 ft) . and mineralization of nitrogen from the soybean residues and soil 
organic matter supplied adequate nitrogen for 100 bushels of corn. The 
high rainfall in May and June may have increased mineralization rates this 
year. allowing for a larger than normal release of nitrogen from soil 
organic matter. Because there was no statistical increase in yield to 
nitrogen fertilizer .  time of nitrogen application shoul d  not have affected 
yield either. However. due to very low variability between plots , 
statistics do suggest that the fall and split applilcations yielded 
sl ightly higher than the spring treatments (Table 5) at the .05 l evel. 
There 1 s  no clear agronomic explanation for this difference in yield. 
This demonstration wi1 1  be continued over the next several years to 
monitor yields and nitrate movement i n  soils. The site will be rotated to 
soybeans in 1991. 
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Table 1 .  Nitrogen Fertilizer Treat•ent, 1990, Nitrogen 
fert13 ,zer OC111onstrat,on. Bere;ford. Sr.P!.a. 
J1cu�ment 
T1•e or App11cet1on 
No. 
1 
• • • • • • • • • •  lb NIA ·-·-········- · · · · · · ·  
2 
3 
.. 
' 
' 
0 
62 
30 
200 
400 
� April 26, 1990 
June 22, 1990 3 Dece•ber 4, 1989 
32 .. 
62 
Table 2. Fall Nitrate Soil Test Levels, Nttrogen Manageaent 
�emonstratt on. 1990, aerestord. s.o. 
Fertilizer N A�Rlied1 lb/A, .. S�ri ng 1990 
62 200 400 
Deo\t! mi i99tr 1989 1990 lffl l90, mt l99il 
Feet · · ·---- · · · · · · · · ·  Soil N03-N, 1b/A 
. . .... . . . . . .  19 ..... . . . . . .  
0·1 16 14 40 24 ,a 112 114 134 
1·2 13 3 24 27 '' 78 86 lSl 
2·3 9 8 14 37 18 87 27 161 
3.4 9 10 13 22 14 37 10 53 
,., 17 18 21 20 
5·§ lZ 22 20 23 
1 Soil S111pl ing Oates: Nov. 21, 1989, Nov. 20, 1990 
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Table 3 Influence of Fertilizer N on Nitrate and Am•on1uM 
levels in soil, Beresford, S.D. 
&i111111ll ll&CIJIID ln IRI] 
AQri l  26 J!l!!l]fl :22' 
f ert 1 1  izer N1 NO ·N2 3 N03
·H NH4·N 
lb/A lb/A 3ft lb/A 3ft lb/A rt 
0 38 90 21 
62 78 217 26 
200 132 389 32 
400 227 685 50 
1 Applied Apr 1 1  26, 1990 
Sa•pled Nov. 21, 1989 
Table 4 Influence of Available Nitrogen on Corn Grain Yield, 
Beresford. s .=D..:. • ..__1=9 .... 90 _____________ _ 
Availg�l! Nitrogen 1 
r�rt� H s� 1 N�·H 
lb/A lb/A 2ft 
0 29 
62 64 
200 114 
400 200 
Prob . of > F 
CV� 3 • .t, 
1 Previous Crop: 27 bu soybeans 
2 Sa11pled Nov. 21, 1989 
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�!Ufl Grain 
Y1eld 
but A 
100. 
99 
104 
9g, 
0.18 
T1ble , .  Influence of Nitrogen T1m1ng on Corn Grain Yield, 
i,trresford 1990 
bu/A 
r111 (Dec. 4, 1,1,) 103 A B  
Spring (Aprtl 2,, 1990) 
Split (301b April 26, 1990) 
(321b June 22, 1990) 
B 
105 A 
l 1fOtrat e: 62 lb/A, Nn3-N So1 l Test: tU lb/A 2 ft. , Pnvhlus crap: 27 bu aoyb�an; 
2 Ytelds followed by the same letter are net s1gn1t1cantty 
dttterent at the . o, level, CV: 2 .41 
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S.E. FARH 
REPORT 
Introduction 
THE USE Of SOIL TESTS TO PREDICT 
FERTILIZER NITROGEN NEEDS OF CORN 
R. Gelderman, S. orymalski, 
and o .  Sorensen 
Plant Science 90·8 
Approximately 50% of 'the total fert111zer nitrogen applied 1n South 
Dakota is used on corn. The need for efficient and profitable nitrogen 
recommendations for corn is apparent. The best guide available for 
recommending fertilizer is a soil test. Soil tests need to be correlated to 
field response data such as reported here. 
The objective of this study is to determine the relationship of the 
nitrate-nitrogen soil test to yield response of corn from adding nitrogen 
fertilizer. 
Methods 
The study was locate� on the south side of the NE 1/4 of the S.E. farm 
on an Egan so1 1 .  These soils are deep, silty glacial drift over glacial 
till or drift. Results of the soil tests from samples taken in the spring 
of 1990 (just after planting) are shown in Table 1. 
Table 1. Spring soil test results of nitrogen corn studies. S.E. 
farm, 1990. 
········NO -N··· ·· ··  
0·24" 3 0-36� 
········lb/A- - - - - - --
74 93 
O.M. 
% 
3.2 
p K pH 
40 480 5.7 
The soil tests for n1trate·nitrogen indicated moderate levels of 
nitrogen in the top two feet. Approximately 20 lbs/A of available N was 
located in the two to three foot depth. This is about normal for this 
depth. Very ltttle soil moisture existed at plant1ng especially deeper than 
two feet. Moisture on a weight basis was only 13% at two feet and deeper at 
planting. If moisture doesn ' t  move into this soil during the season, roots 
won't extract the available N03
·N at this depth. 
Phosphorus is considered very high as is potassium at this site. A 
starter fertilizer (10·34·0) was applied at planting. A total of 7. 5 lbs or 
NIA and 25 lbs of P2o51A were applied to all plots. The pH is slightly ac1d. 
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The previous crop was soybean. The area was disked before planting 
Hoegemeyer 2632 on May 3, 1990 at a population or about 22,000 plants per 
acre. The nitrogen fertilizer treatments were spread on the soil surface as 
ammon1u� nitrate eight days after planting. The corn had still not emerged 
at this time. The rates used were 0, 30, 60, 90, 120, and 150 lbs of actual 
nitrogen per acre. Each treatment was replicated four t1 mes. The plots 
were machine harvested on October 11, 1990 by taking the three center rows 
(60' long each). 
Results and Discussion 
Because of cool soil temperatures after planting, emergence was delayed 
and relatively poor germination resulted. After planting, rainfall was 
generally above average for May and June. Soil sampling at the end of June 
revealed adequate soil moisture at the 2·4 '  depth. This would allow root 
uptake ot water and nitrogen from this soil depth. The average yields for 
the experiment are shown in Table 2. The corn yields were somewhat low as 
moisture stress occurred during the grain fi11 period. Corn grain responded 
to less than 30 pounds of nitrogen wtth a yield increase of 13 bu/A. 
Additional nitrogen (above the 30 lb/A rate) had no influence on yields. 
Silage yields appeared to respond to N up to the 90 lb/A rate. 
The estimated N requirement for 100 bu/A corn 1s  about 140 lb NIA. 
There was approximately 100 pounds of available soil plus starter fertilizer 
N. With 30 lb/A available N at the end of the season, an estimated 70 lb 
NIA was mineralized fro� soil organic matter tor the season. The 70 lb/A 
figure is reasonable considering soybeans (35 bu/A) was the previous crop. 
Table 2. Average corn grain and stover yields ror the nitrogen study. 
SE farm, 1990. 
Rate of N 
lb/A 
0 
30 
60 
90 
120 
150 
S1gn. of F 
LSD (0.10) 
Grain Yield 
bu/A (15') 
96 
109 
109 
108 
112 
111 
0.071 
11 
Silage Yield 
lb/A (dry wt . )  
10,606 
10 ,528 
11, 389 
12,258 
12,006 
12 , 146 
0 . 01 
983 
The 13 bushel yield increase from 0-30 lb NIA 1s  about what would be 
expected. Obviously tf yields would have been higher, h1 gher requirements 
for nitrogen would have been expected. Th1s data w111 be used with other 
nitrogen-corn sites to determine the relat1onsh1p of the pre ·p1ant soil 
N03
·N test in determining N requirements for corn . 
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REPORT 
ROTATION AND TILLAGE INFLUENCES ON YIELD 
AND SOIL MOISTURE 
O.H. Rickerl and Dale Sorensen 
Plant Science 90-9 
The benefits of reduced tillage can include protection against soil 
erosion, improved soil moisture, and high yields. In 1987 a tillage 
study was established to determine soil moisture and yield benefits in 
both consecutively cropped corn or soybeans and rotated corn and 
soybeans. The three types of tillage compared were chisel plow, 
moldboard plow, and ridge-till. Each year the farming practices for 
varieties ,  herbicides, and fet11 1zers followed SOSU recommendations. 
Because the first year of the study was used to establish tillage and 
rotations, this report w1 1 1  include averages from 1988 and 1989, and 
yield information from 1990. 
Yield averages in Table 1 indicate that rotating corn and soybeans 
improved (statistically significant) soybean yie)ds regardless of tillage 
system. The tillage itself, however did not influence yields of rotated 
or mono-cropped soybeans. Corn yields in statistical analysis were not 
improved by rotation or tillage method. Yields were reduced in both 
soybeans and corn because of the draughty growing seasons in 1988 and 
1989. A slight yield advantage was measured in ridge-till corn compared 
to chisel plow and moldboard plow, but variability i n  the yield data 
resulted in the difference not being statistically significant. 
T1 l 1 age 
Moldboard 
Chisel 
Ridge 
Rotated 
yes 
no 
yes 
no 
yes 
no 
· · ----·· ·········· · · - -----------·--
Corn 
50 
53 
51 
54 
56 
60 
bu/acre 
Sovbean 
24 
21 
24 
20 
23 
20 
The 1990 growing season provided better total rainfall and distribution 
than 1988 and 1989. Soybean yield averages ranged from 27-33 bushels per 
acre (Table 2). Rotation added a slight yield avantage to soybeans, 
particularly in the moldboard plow tillage treatment. Corn yields ranged 
form 83-100 bushels per acre and were highest i n  the corn-soybean 
rotation using ridge-till. Statistically, rotated corn and soybeans 
outy1elded monocropped treatments regardless of tillage. 
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T&t:.}1 2. Yields tn 1990 Far so�bf1'QJ'!S 81?� cotn�, 
bu/acre 
Ullogi1 Rotattd Cern So��H.!J 
Mo1dboard yes 90 33 
no 82 31 
Chisel yes 92 31 
no 85 31 
Ridge yes 100 31 
no 85 27 
Spring s.oi l isturt, 1 n ttte ttlp six  tn-crtes .• 1J1Veii,a,91ie:d tiver 1968 and 
1989 was \nfl ue:nr.:ed by t 1 1 1  age, bu1 riot raliJ,t.iDl"1 (Table 3), , Avereqe s.ot1 
m:it5ture ns 19. l. l n th"! maldb0-ard p 1 ow , 18. 1� tn the e'hi:Si l sflo• and 
17.91 tn  the ridge·t111 treat•ents. 
Table 3. Soil Moisture averages over 1988 and 1989 
for corn and soybean producing so11s. - - - · - - -----· --- · · · ·····- · · · · ---··--··· · ·-
Ti l lage Ro s ted ________ .... 19 __ 9._0._1 .... Cr"""'1J'""'P'----�--
S:qyb�an 
Moldboard yes 
no 
Chisel yes 
no 
Rtdge yes 
no 
corn - · · · ··- -- - -�+ - - ··· · ·· · · · · 
1,.,. 18.7 
19.2 19.0 
17.2 17.7 
18.8 18.6 
17.6 17 . 6  
17.7 18.6 
-------·--·· ··········-------·· ---
• Sofl •o1sture was 1easured to a six 1nch depth tn Apr11 before 
planting the 1990 crop. 
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TILLAGE AND LANDSCAPE POSITION EFFECTS 
ON CORN ANO SOYBEAN YIELD 
T. E.  Schumacher and O. Sorensen 
Plant Science 90-10 
Tillage systems which leave a high residue cover on the surface 
generally, perform as well as, or better than other systeMs with 11ttle or 
no residue cover. Thi s  is especially the case on soils which are well 
suited to crop production. However, there has been some hesitation about 
using conservation tillage systems in areas where soil temperatures remain 
cool and soil moisture levels are relatively high during the early part of 
the growing season. Due to the rolling topography of Eastern South Dakota, 
well drained and less well drained soils occur in an 1ntr1cate pattern 
across most fields. This study was designed to provide tnformation on the 
benefits and difficulties associated with selected tillage ststems on 
soils which have different moisture and temperature environments, (well 
drained vs . less well drained). Other studies have shown an advantage of 
using a phosphorous starter fertilizer in soils that are slow to warm up 
in the spring and on high residue tillage systems. However, some data 
from drier regions such as South Dakota show a yield advantage 1n  some 
years and in other years no effect or even some yield depression. A 
second objective of this study was to determine if the soil environ�ents 
produced by the different tillage systems would respond positively or 
negatively to phosphorous starter applications. 
Methods: The two soils in the study are an Egan soil located east of 
the farm feedlot, and a Wentworth soil located in the lower land!cape 
position in the southeast part of the farm. The Egan soil 1 s  formed in 
si lty glacial drift and has a silty clay loam surface texture. lhe 
Wentworth so tl  is similar to the Egan sotl. however, it is typicolly found 
i n  lower positions in the landscape and has deeper silty hor1zons. 
Tillage systems include ridge till (RT) , no till (NT ) ,  and a fall 
moldboard plow - disk (MP) syste•. Two rotational systems, conttnuaus corn 
and a corn- soybean rotation were used in adjacent plot areas. Jhe 
comp,eled stuG� included fOllr years of corn on the continuous corn 
rotat1on and t o  �ar� for each crop on the corn- soybean rotation. A 
slarler phcs�horaus rtrt11tzer w_a_s applied to half of each tillage plot at 
a rate or 2� lbs P2a5 I aere. Yield was determined by �achtne harvesting 
'thtl cent,er rows or each treat ent lltere were four repl 1cations of each 
treatment. The cultural practices for 1990 are outlined 1n Table 1. So11 
test results were used to determine application rates of fertilizer. Test 
results are given in Table 2 for the two soils. 
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Table l. Cultural practices for 1990. 
Practice Corn 
- - -- � - • - � • • - • • •••�• �•••• • •  •••� · � � - - - - - - -- - • • • • ••••• • • m •  
Variety 
Planting Date 
Row Spacing 
Planting Rate 
Herbicide 
Insecticide 
Harvest Date 
Pioneer 3475 
Hay 17, 1990 
30 1 n .  
20,200 s/a 
Dual 
Counter 
Oct. 10, 1990 
· · · ·-·-·-· · - � ---·---�- -�-· - � - - ----· · · · · - · - · ·· ·  
Table 2. Soil Test Results, Spring 1990. 
N03·N p K Soil 
· · ··-·· · · - - ·lb/A-········ · · - · ·  
·-···-········--··-·· · - · · · ·-· · - ··- - · · - � - - ----------- · · · -· · ·· 
0·61 
6·24• 
16 
29 
39 770 ·Egan 
· ···-·-···· ····�·-········-··········· - · - · � --�----·-�······ 
0-6· 
6-248 
19 
44 
35 635 Wentworth 
····--···-· ··-······ ·····-------······- --·- ----- · - -· · ···· · ·· 
Results and Discussion 
1990 Results 
There were no yield differences due to tillage on the continuous corn 
rotation studies. Continuous corn yields averaged 75 bu/acre on the Egan 
so11, and 82 bu/acre on the Wentworth soil. All tillage systems on the 
continuous corn - Wentworth soil study in 1990 responded to starter 
fertilization. Yields averaged 84 bu/acre on the starter plots compared to 
80 bu/acre on the control- no starter plots. The four bu/acre response was 
significant at the 2% level of probability. 
The only treatment response on the corn-soybean rotation was on the 
Wentworth soil for the tillage variable. The ridge till system had the 
highest yields at 96 bu/acre compared to 91 and 87 bu/acre for the no till 
and moldboard plow systems. respectively. The LSD 05 for comparison of the tillage treatment is 7 bu/acre. The yield response ias not related to 
differences in plant population as all treatments had a plant population 
close to 17,000 plants per acre. 
The results suggest that conservation tillage systems will yield as 
well as, and in some cases better, than the more conventional moldboard 
plow tillage system after a couple of establishment years. A rotation 
appears to be most advantageous for the conservation tillage systems. 
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Summary of study results for 1987 - 1990. 
In all of the studies, there was a significant variation in yield 
rro• year to year. The annual yield differences roughly corresponded to 
the precipitation pattern occurring during the growing season. The lowest 
yields were 1n 1988, a drought year and the highest overall yields were 
tro11 the beginning of the study in 1987. 
Results for the continuous corn rotation on the Egan soil are found 
tn Jab1e 3. A11 rcur vears ar presented because there was a three way 
interaction bel•aen year. t1llaga system, and starter treatment. This 
1m3�"s that lhe effect& or starter depended on the tillage system and the 
year .  In 1981 u,c-r-e .-os a pos5t1Y! starter response on the ridge-till and 
maldbQ1rd ph:i.w, but a n-r-g_at 1 ve respc11se to the starter on the no· t 11 1 
system. T�e critical value u,ed for comparison is the 11 bu/a LSD 
difference. There was no significant response (negative or postt1�QJ in 
any of the other years on the Egan so11. 
There was a yield advantage for the moldboard plow co�pared to the 
ridge-till and no-till systems for various combinations of starter 
treatments tn 1987 and 1988. If no starter was used, the moldboard plow 
system out yielded the ridge-till system tn the first two years of the 
stu�y. However if a starter fertilizer was applied, the r1dge-t11 1 and 
�oldboard plow yielded essentially the same. The app11catton of starter 
did not have a similar effect on the no-till system. In 1987 and 1988 
there was no positive effect of the starter application on the no till 
system. The use of a starter in 1987 resulted tn a yield depression on the 
no-till treatment. The starter treatment masked the 17 + bu/a yield 
advantage of the no-t11 l treatment compared to the other systems when no 
starter was applied. After the first two years of the study, all syste•s 
yielded the same. 
There was no effect of tillage or starter treatment on the 
corn-soybean rotation for the Egan soil (Table 4). Corn yields averaged 54 
bu/a in 1988 and 89 bu/a in 1990 over all tillage and starter treatments. 
Soybean yields averaged 54 bu/a in 1987 and 36 bu/a in 1989 over all 
tillage treatments. 
There was a significant increase in yield due to the application of 
starter during all years of the study on the continuous corn rotation of 
the Wentworth soil. The starter treatments averaged a 4 bushel yield 
advantage over the no starter treatment. This was significant at the 4� 
probability level. There was also a year x tillage interaction on the 
Wentworth soil. The moldboard plow initially yielded core than the other 
treatments in 1987 (Table 5, 6). In subsequent years there were no 
differences between the tillage systems. 
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The r1dge·t11l syste• had sign1f1oantl� htghar 1y'h11d, tJ\an tt1e ather 
two t111age systems for the corn half af" ttrie etlr!ll .. aoy�r:an ratatlao 1D" thl 
Wentworth soil (Table 7). The ridge·ti n sy.s,t, 211 aivengedl li!, bo/1 IDrB than 
the other ti Hage syste•s. The r1dge-tilll syste• aver,ag;e� 6& ,1111a 
co111pared to 58 bu/a tor both the no·t1n and 11oldboa1rdl 1i;,1ow tr1i1�nts. 
The LSD for tillage was 5 bu/a. A difference in yields due to the 
starter t9dat•ent was observed at the 10% probability level 1n 1988. The 
application of starter fertilizer increased yields on the r1dge·t111 
systea. but caused a decrease in yield on the no till treat•ent. There was 
no effect of tillage treatment on soybean yields. Soybeans yielded 44 bu/a 
in 1987 and 36 bu/a in 1989 on the Wentworth soil. 
High residue tillage systems such as no-till or ridge-till compared 
very favorably with the moldboard plow syste• in ter•s of yield. Yields 
were especially co�parable after the first two years after establishment. 
The only consistent tillage advantage observed was for the ridge·till 
system on the •ore poorly drained Wentworth soil for a corn-soybean 
rotation. On the Egan soil, either the addition of a starter during the 
first two years of the study or a corn-soybean rotation resulted in ridge· 
till yields equal to that or the •oldboard plow syste•. 
Starter fertilizer response was consistently observed only on the 
Wentworth continuous corn study. In the other studies, the response 
depended on the growing season. Generally. starter responses on yield were 
observed in the first two years of the study. Plant height differences 
early 1n the season were consistently observed over the entire period of 
the study. There were some negative yield responses to the starter 
application. Significant yield depressions were observed only on the 
no-till system, and then. only in the beginning years of the study. The 
reason for the negative influence of the starter fertilizer is unclear. 
The starter was applied as a 2x2 band early in the study when these 
observations were made. Therefore. the effect is probably not related to 
a salt effect. Additionally, a starter depression on early seedling growth 
was not observed. Since the starter depression effect was observed only 
in the establtsh�ent years of the no-till system the response may be 
related to soil biology. future research into this phenomenon should 
include an examination into the effects of soil micro-organis•s on p1ant 
growth 1 n  the no-till syste�. 
35 
Table 3. Continuous corn yield on the Egan so11 fro• 1987 to 1990. 
Year Starter 
·····- - - ,-· · ·· Tlllage --····· ······--·-
Ridge-t1 1 1  No·t111  Moldboard Plow 
· · · - · · · · · · · · - - · ·  bu/a - · - · · · · · · · · - · · - - - - -
1987 138 160 143 
+ 150 145 1'8 
1988 32 37 49 • 39 31 42 
1989 97 93 98 
+ 96 94 95 
1990 74 67 76 
+ 75 77 78 
LSD 05 for Year x Ti l lage x Starter . 11 bu/a Lso : 10 • 9 bu
/a 
Table 4. Corn yield fro• Corn-Soybean Rotation on Egan Soi l .  
. . . .. ..  ""' ... . . . .. T11lage - - - ·············· 
Year Starter R1dge·ti l l  No-til l  Moldboard Plow · · · - - · · · · · - · - · · ·  bu/a · · · · · · · · · · - - - · · · · · ·  
1988 54 56 51 
+ 56 62 46 
1990 90 89 88 
+ 88 92 89 
LSD.a, for Year x Ti l l age x Starter • NS; LSD . 10 • NS 
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Table ,. continuous corn y1e1d on the Wentworth so11 fro• 
1987 to 1990. 
·-· -·- - - - .--·-· l 1 n a,ge - - - - - --• • • • • • • • • • 
Year St1rter Rid,:e-ti 1 1  Na-t111  MA>h:lbDa.rd P·lr:rw 
·······---··· ··· bu/a ·········· ········ ·  
1987 122 127 147 
+ 132 127 138 
1988 28 2, 23 
+ 27 3S 25 
1989 91 86 80 
+ 91 90 85 
1990 80 79 80 
+ 84 85 a, 
LSo.05 for Year x Til lage x Starter . NS LSD. lo • NS 
Table ,. Year x Tillage interaction on continuous corn yield on Wentworth 
sotl troa 1987 to 1990. 
· · · · · · · · · - - - - - T 1 1 11ge ······ · - - -······· 
Year Rtdge·til  1 No·t111 Moldboard Plow 
················ bu/a ··········---······ 
1987 127 127 143 
1988 27 31 24 
1989 91 88 82 
1990 82 82 82 
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Table 7. Corn yield rro• Corn-Soybean Rotation on Wentworth Sot l .  
Year Starter 
··········� ··· Tillage ················· 
R1dge·t1 1 1  No·t1 1 1  Moldboard Plow 
-·········---··· bu/a ·-····· ············ 
1988 26 2, 26 
37 1, 29 
1990 94 91 e, 
98 91 ,0 
Lso .05 for Year x Ti l l age x Starter . NS; LSo .10 
• 9 bu/a 
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RESIDUAL EFFECTS OF P FERTILIZATION 
o .  Claypool. O.R. Sorensen, and H.J. Woodard 
Plant Science 90·11 
Summary Several states in the North Central Region have established 
l ong-term phosphorus studies. These experiments were designed to evaluate 
the residual effects of P fertilizer and also generate P soil test 
calibration data 1 n  a situation where a range of soil test calibration 
data exists in one soil. These data are extremely useful for evaluation 
of year-to-year fluctuations 1 n  crop response to soil test P and 
establishing response probabilities at one given soil test level. 
Valuable lessons can also be learned from such studies that relate to 
short-term and )ong-term P management decisions. 
Methods: The long-term P study in South Dakota is located south of the 
office building on the Southeast Experiment Farm near Beresford. The soil 
is classified as an Egan silty clay loam (Udic Ha�lustoll). These are 
deep, friable well-drained soils developed in a silty cap over glacial 
till. From 1964 to 1967 five rates of P (0, 10. 20, 40 and 80 lbs PIA) 
were broadcast and plowed down annually to establish a range of soil test 
levels. Various crops have been grown in the study with the major ones 
being corn and alfalfa. Two years of soybeans and sorghum were included 
over the 23·year period. from 1983-1989 the study was planted to corn and 
moldboard plowed or chiseled each fall. In 1990. soybeans were planted in 
a ridge-till system in 30 inch rows. Soil samples were taken halfway up 
the side of the ridges. Table 1 reports management practices for the 
experiment in 1990. 
Table 1. Management Practices for Residual Phosphorus Study, 
SE Farm. 1990. - · - · · ·· · - - · · · ·--- - · - · -- --- - - - -- - - - ·-- - - --- - -- - - -- - - 4 - · - --- --- - -- --- - - - - ·-
Tillage 
Past Crop 
Variety 
Seeding Rate 
Herbicide 
Planting Date 
fertilizer 
Harvest Date 
Corn 
Elgin 87 
54 lbs/A 
Treflan 
May 17 
None 
September 26, 1990 
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Results and Discussion 
Soil test levels for 1990 are shown in Table 2. Soil tests show a 
change in P levels from 1989. This is partly due to a different sampling 
increment than 1n 1989 (0·4 inches) and to the change to ridge-til l in 
1990. Soybean yields, grain moisture, and dry matter production were not 
influenced by P soil test level differences in 1990 (Table 3). Rainfal l 
was 11�1ted and may have reduced the response to soil P levels. 
Table 2. Phosphorus soil test1 levels for November 1990. 
P205 Applied sor1 P!Pth 110cii!I)_ 
1964-67 0·6 6-12 l2-2J 
---- --··--··· ·-··--·--··· ----� · ·· ···-·· -- ··---- ---· · ······ l bs/A ··········•· lbs/A - - - - · ····· 
0 10 5 8 
� U 9 W 
80 14 9 8 
160 15 7 8 
320 36 18 8 
! · ;;;;·;�� -;�;i; ·�� � ��-- - �· · - - ·· · ·�- - · · � · · · · · · · · - · ·  Average of 3 reps. Pounds per acre calculated as 2 x ppm for 
0-6 and 6·12 inches and 4 x ppm for 12·24 inches. 
Table 3. Influence of P soil test level on soybean yield 
and dry matter in 1990. 
· · · ·;2i,5 ·A��i ;;d· · · · · ·G;;;�· - · · · · · · · · · o;; · - - - - ·· - -----· · · ·  
1964-67 Yield Matter 
lbs/A 
0 
40 
80 
160 
320 
Bu/A 
33 
39 
37 
38 
38 
grams /plant 
10. 5 
10. 7 
11.0 
9.7 
12. 6 
Differences in grain yield and dry matter not statistically significant. 
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Corn yields from 1983 through 1989 show that the 28 and 56 lb/A level do 
average slightly h1 gher yields when compared to the three lower soil test 
levels, Table 4. The data shows that the response to P varied 
considerably across years with no response in 1983, 1986, 1987, 1988 and 
1989, a small response in 1984 and a good response in 1985. This 
illustrates that P fertilization needs to be evaluated over a long·ter• 
period. Residual effects of the P fertilizer (in this case applied over 
20 years ago) cause this input to act 1n part as a cp1ta1 investment 11ke 
tile installation. The cost of P fert111zet1on should not be attributed 
to a single crop because benefits may be seen for several years. 
Table 4. Influence of Soil Test P Level on Corn Grain Moisture 1n 
1989 and Grain Yield from 1983-1989. 
· ···---···· ·········· ····· ... ····· · ······- --- ---------· - · -··---········· 
Soil Test 
P Level 1983 1984 
lbs/A * 
15(L) 
20(M) 
19(M) 
28(H) 
56{VH) 
102 103 
97 
103 
106 
107 
101 
102 
109 
117 
Grain Yield 
1985 1986 1987 1988 1989 Avg 
· ·Bu/A � 15% · 
119 113 108 26 
117 
126 
131 
129 
113 
111 
113 
114 
112 
107 
113 
115 
27 
23 
28 
23 
84 
87 
88 
89 
91 
94 
93 
94 
98 
99 
* 8ray and Kurtz No. 1. Summer 1988, 0-4• 
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1989 
%H20 
12. 7 
12. 5 
13 . 3  
12. 7 
13. 1 
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Introduction: A field study was started 1n the fal l of 1988 to provide 
information on the efficiency of phosphorus banding for corn and soybeans. 
The study is designed to determine the feasibility of using a computer 
model to help make P recommendations in South Dakota. The analytical 
instrumentation used in soil test laboratories are much �ore sophisticated 
today than in the past. New and more precise instrumentation however does 
not automatical l y  translate into more accurate fertilizer recommendations. 
for example, the col lection of representative soi) samples from the field 
1s stil l very critical . Additionally, soil test results from the 
laboratory must be interpreted and recommendations are stil l rather crude 
and can result in over-generalization. This is especially true for P. 
Host soil tests for P are based on only one indicator of the ability of 
the soil to supply P. We know that at least three parameters must be 
known to accurately define the P supplying ability of a soil. If we know 
the soil �oisture content, these three values can be calculated from the 
soil test level if the basic relationships of these values have been 
previously determined for a soil. Currently recommendations are made from 
the soil test level only. and result in an accuracy which may have worked 
for past agricul tural practices. The agricultural practices of the future 
and present require recommendations which result  in efficient use of our 
resources. This aeans we need to avoid both over-fertilization and 
under-fertilization. The former leads to profit loss and potential 
eutrophication of surface waters. whi le  the latter can also result  in loss 
of profits and inefficient use of soil nitrogen which can result  in 
increased soil nitrate w1th potential ly  damaging effects on groundwater 
quality. 
Current P recommendations are unable to predict accurately the effects of 
weather. t t l l age systems. placement, soil structure and texture on the P 
requirements of crops. A computer based model which simulates the 
physical and chemical processes occurring in the field would have those 
capabil ities. Preliminary indications are that the Cushman-Barber model 
provides the basis for achieving this result. We are planning to use data 
from this experiment to test the ability of this model to predict P 
placement and rate effects on the P uptake of corn and soybeans. Specific 
objectives for the study are: 
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l .  Oeterm1ne if the efficiency of P banding for corn and 
soybeans can be improved by controlling the volume of 
soil fertilized. (The model suggests that this may 
occur. ) 
2. Compare spoke injection of P to continuous bands. 
3. Determine 1f uptake is influenced by dilution of fluid 
fertilizer with water. 
4. Compare the rate and placement predictions resulting 
from application of the Cushman/Barber aodel to 
measured response in field experiments. 
Treataents: The study is being conducted three miles north and two west of 
the SE Experiment Station Farm on an Egan soi l .  A ridge-till systea and 
corn-soybean rotation are being used for all treatments. The field is 
divided into two halves with corn and soybeans alternating between the two 
halves each year. There are four replications for each treatment. The 
source ot P 1s 10-34-0 and also a dilution treatment in which the 10-34·0 
is diluted 4:1 (3 parts water to 1 part fertilizer). P205 rates are at 20, 
40 and 80 lbs/acre and a O check treatment. The placement treatments 
consist of bands applied with a specialized knife applicator built by Brad 
Farber. The majority of treatments are applied in the fall because of time 
constraints in the spring. A summary of the treatments are given in Table 
l .  
Table l .  Treatment Key � - - - - - - � � · �  ···· · · ·-------------------------------- - - ------ ----------------
Placement -----������· 
P205 Bands/Row 
=So=u-r_c=e����----��.......:.�=a�te::;..._��S��=o=k=e ..... __,,,.l_ _2� 
Spring applied 10·34-0 
4 :1  dilution 
lbs/a 
20 
40 
eo 
c 
20 
40 
20 
40 
80 
x 
x x 
x 
4 Broadcast 
x 
--··· ···· · · � - � �-- . . . . . . . --� - - - �  �------- � -- - · � - � · · · ·  
x u treatment is present 1 n  both corn and soybeans and has four 
replications. 
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Measurements are being made of P uptake throughout the season. root growth 
during the season (P uptake is especially sens1t1ve to root length), soil 
supply parameters. yield and associated agronomic tra1ts. Detailed root 
and plant measurements are being made on selected treatments because of the 
time consuming nature of the measurements. A string was applied with the 
band on the single knife treatment in the corn plots to allow us the 
identify the exact location of the fertilizer band. This aids 1n 
determining the possible effects of the band on root growth and P uptake. 
Results: In 1989. shoot growth and P uptake at the early growth stages 
were increased by the application of P on both corn and soybean. Surface 
broadcast applications of P reduced uptake of P for corn (Table 2). The 
spoke method of applying P also reduced P uptake at the six-leaf stage. 
Increasing the number of bands or the volume of soil fertilized by diluting 
the 10·34-0 with water had no effect in 1989 on P uptake. 
Although there were some differences in P uptake in 1989 this did not 
result in  any effects on grain yield for corn or soybean. This is likely a 
result of the very dry soil moisture conditions which occurred early in the 
season. P is very important in the early development of corn and moisture 
may have been the l im iting factor at that time. A heavy rainfall at the 
time of silking greatly increased the yield potential late in the season. 
Corn yields averaged 120 b�shels per acre over all plots. The injected P 
applications (spoke and band) were more efficient than a broadcast 
application in getting P into the plant as illustrated by Figure 1. 
Both corn and soybeans were planted Hay 18 in 1990. Differences between 
treatments were evident in the early season growth of both corn and 
soybeans (Tables 3 and 4).  The hot. dry weather in the latter part of the 
growing season limited both vegetative growth and grain yields. No 
statistically significant differences in dry weight per plant at the 
twelve·leaf and silking stages were found between treatments. No 
statistically significant differences in grain yields between treatments 
were measured (Tables 5 and 6 ) .  
Table 2. Uptake of P at the V6 growth stage for corn in 1989. 
Placement 
1 band 
2 band 
4 band 
spoke 
broadcast 
check (0) 
average 
P rate (lbs/A) __ 
20 40 80 average 
--·-- · - · mg/plant ---------· 
16 22 27 22 
18 21 24 21 
18 21 25 21 
15 18 20 18 
11 12 13 12 
13 
17 20 24 
LS0 . 05 for rate = 1 mg/plant 
LSD.05 for placement = 2 mg/plant 
All interactions are non -significant. 
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Table 3. Corn dry weight per plant at the V6 stage. 1990. 
p 
Source 
P205 Pl�ent 
Rate SpDlcc llHma 2band �tundl broadHst 
lbs/A--·······-----· grams/plant - · - - · - · · ···· · · · 
10-34-0 20 S.8 6. 1 6 .2  S .5  5.5 
40 6 . 3  6 .0  6.S 6.6 5 .6  
80 6.6 7.1  6 .8  6 .3  5.6 
4 : 1  20 S.8 5.9 6.0 6 . 0  
40 5.9 6.4 6.2 7 .0  
80 7 . 1  7.0 7 . 3  7 . 1  
0 6.2 
20S 7 . 0  
40S 7.4 -- · · -- · · · -- · · · -- · - · · - · · · - - - - - -- - · · · · · · · - - · ·- · ··- - - --- ·- - - -
S = applied in the spring. 
LSD .OS • 0 .9  g/plant. C.V .  = 9 .6% 
Table 4. Soybean dry weight per plant at early bloom. 1990. 
- - ·----------------- - · --------·-- ·· -···-------- ----------·-
p 
Source 
P205 Placement 
Rate Spoke iha.nd 2b ..... an ..... (!--a-b-4rt-a--b-r-oa-a�.,.-l!l,st 
·--------·· · · ·--- ···· ····-·······- - ···············---·--·--
10-34-0 
4:1 
10·34-0 
lbs/A···-··-·--··-·· grams/plant 
20 8.2 8.4 7.6 
40 7.9 9. 4 8.5 
80 8.6 8.8 8.5 
20 6.6 7.6 6.4 
40 7 .8  8.0 7.6 
80 7.8 8.4 7.7 
0 6.8 
20S 8.0 
40S 8.2 
S = applied in the spring. 
LSD. OS• 1 . 3  g/plant, C. V .  • 12.1% 
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8 . 2  6 . 2  
7 . 8  6 . 1  
8.6  6 . 1  
8 . 2  
8.7 
9.0 
Table 5. Corn grain yields, 1990. 
p 
Source 
P205 Placement 
Rate Spoke lband 2band 4band broadcast 
10-34·0 
4: 1 
10-34-0 
l bs/A· · · · · · · - · - · · · · · · ·  
20 92. 2 102. 7 
40 97.5 94. 3 
80 92.1 92. 8 
20 94. 1 90.9 
40 95.8 93. 5 
eo 97. 8 97. 9 
0 99.2 
20S 99.7 
40$ 98. 8 
S = applied in the spring. 
LS0.05 = NS, C.V. = 11.8% 
Bu/A ··········· · · · · · · · · · 
92. 6 95. 1 91.1 
85. 9 96. 4 88.3 
94.7 94.4 97.4 
85. 9 95.2 
85. 3 90. 7 
92.3 92. 6 
Table 6. Soybean grain yields, 1990. 
p 
Source 
P205 Placement 
Rate Spoke !band 2band 4band broadcast 
10-34·0 
4 : 1  
10-34-0 
lbs/A···· · ··· · ··· · · · · ·  
20 38 . 9  41.l 
40 40 . 3  41.3 
80 40.4 40.5 
20 
40 
80 
0 
20S 
40S 
38.6 
41.6 
41.5 
38. 7 
38.4 
39.9 
40. 8 
39.4 
42. 6 · ·- - - --- · · -- ·  -·· 
S � applied in the spring. 
LS0. 05= NS, C.V. = 6.8% 
Bu/A · · ···· · · · ····----· ·· 
39 . 2  39.9 39.7 
40.1 40.4 40. 0 
40.4 41.0 42.3 
37.5 
40.4 
41. 4 
38.6 
36.9 
38.5 
The following interactions between treatments were also analyzed 1 n  
1990: P rate x source, P rate x placement, and placement x source. 
Spring, check, and broadcast treatments were excluded from this comparison. 
None of these interactions were statistically significant for corn dry 
weight at the 6-leaf, 12-leaf, and silking stages and grain yield . None of 
the interactions were significant for soybean yield. The rate x source 
interaction was significant (P=.01) for soybean dry weight at early bloom 
stage. The 10-34-0 treatment produced more dry matter per plant at early 
bloom than the 4:1 d i lution for all three P rates. 
46 
S .E .FARM 
REPORT 
POP-UP VERSUS 2 x 2 STARTER FOR RIDGE 
PLANTED CORN AND SOYBEANS 
D. Claypool. H . J. Woodard, D.R. Sorensen, 
P. E. Fixen, and B.G. Farber 
Plant Science 90·13 
Current South Dakota recommendations state that fertil i zer should not 
be placed i n  seed contact with soybe,r11, , and ... 70 shcwhll nr:lt 11!'JolCt!d 10 
lb/acre for corn due to potentially cL l nrved eniergtnce or sund reriu1:tfon. 
Many growers today are i nterested i n  b ndlng with hn r pl�nters �uL do 
not have starter openers. Also, i n  r 1 dqc-t1 1 1  and nc� L 1 l l  syGte�s. 
surface soi l disturbance at planti ng 1r not d s 1 r  ,bl� dUI lo weed control 
factors. Si nce a conventional starter disc opener i n  a •2x2° placement 
penetrates deeper than any other tool on the planter, i t  frequently causes 
s ignificant disturbance of the row area. For these reasons , i nterest in  
pop-up fertil i zation has i ncreased. 
Comparison of pop-up and "2x2� placements i s  necessary to determi ne 
i f  the ir  effectiveness varies. The deeper placement of the •2x2 11 may make 
1t  more effective when the soi l surface dries out. 
Objectives 
a. Compare the emergence, early growth, and gra i n  yie1d result ing from 
pop-up placement to 2x2 placement for corn and soybeans i n  r1dge till. 
b. Determi ne the effect of soil test P level on placement response. 
c. Determi ne soi l moi sture content i ncrementally i n  the ri dge through the 
season and relate these data to placement response . 
Methods 
The study was located i n  the southeast corner of the research farm on 
a Viborg si lty clay loam soi l.  Vi borg soils are deep, friable. moderately 
well - drai ned soi ls developed i n  a s ilty cap over glaci al till (Pachic 
Haplustoll, fi ne·si lty, mixed, mesic). 
Management practices for 1989 and 1990 are reported i n  Table l. Weed 
control was excellent i n  both corn and soybeans both years. The study was 
conducted i n  a spl i t  block design with four repl i cations and two factors 
i n  a factorial arrangement resulti ng in nine treatments. Three soi l test 
levels were utilized from an earlier study at this s ite .  The second 
factor i nvolved three placements which consisted of a check , ferti l i zer 
placed with the seed (pop-up) and 2x2 starter (two i nches to the side and 
two i nches below the seed). The ferti l i zer used was 10-34·0 at a rate to 
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deliver 25 lbs P205 and 7 lbs of N. Check plots were 6 rows wide and 40 
feet long while the fert111zed plots were 3 rows wide and 40 feet long. 
The plots were planted with a 6-row planter that was plumbed to deliver 
fertilizer to the seed on 3 rows and to the 2x2 disk opener on 3 rows. 
Yields were determined by hand harvesting 20 feet of the inside two rows 
of each plot for corn. Soybean yields were determined likewise except that 
a plot combine was used for harvest. 
The 2x2 starter treatment was dropped from the trial in 1990 because 1n 
previous years it had shown no significant yield advantage over the pop-up 
treatment. Also. the disk openers used to apply the starter treatment 
disturbed the ridges. In a ridge-till system. there appears to be no 
advantage of the 2x2 application over a pop-up treatment in southeastern 
South Dakota. 
Table 1. Management practices for corn and soybeans in 1989 and 1990. - · - · - - - - --· · · · · · · · -· - - - - - - -- - · · · · · - · ·- - - - - - - - - ---- - · · - · · · -· · - · · - - · - - -
Corn Soybeans 
····-·-�-- · ---····· ·--·-· · · - ---- - - · · · · · · · · · · · · - - · - - - - - - - - - - - - - -- · -- · ·  
Past crop 
Hybrid or variety 
Seeding rate 
Herbicide 
Planting date 
Past crop 
Hybrid or variety 
Seeding rate 
Herbicide 
Planting date 
-·········· 1989 
Soybeans 
Pioneer 3475 
18. 400 seeds /A 
Lasso/Bladex band 
April 27 
···· ·-····· 1990 
Soybeans 
Pioneer 3569 
21, 900 seeds /A 
Lasso band 
Hay 29 
Corn 
Corsoy 79 
54 lbs/A 
Lasso band 
May 10 
Corn 
Corsey 79 
54 lbs/A 
Lasso band 
May 29 - · · · · · · -- · · - - - - · · · · · · · - - -- - - - - - --···· · · · - - · - · · -- - - - - - - - -·--- · - - · · - - -- ·  
Results and Discussion 
Corn yields in 1989 were not significantly affected by P placement or 
so1 1  test level (Table 2). Soybean yields showed a significant response 
to P placement in 1989. 
Early season corn growth and grain yields in 1990 did not 
significantly respond to P soil test level or P placement {Table 3). 
Soybean yields were not measured in 1990. 
AQ 
Table 2. Grain yield response to P placement and soil test level; 1989. 
So11 
Jesl 
La¥1!!J1Clieek 
Corn 
:Zx2 Seed 
Soybeans 
Avg. Ctieck 
Pl ru;pmenl 
· - - � - - --- · · · - · · · · ·· · · · · -- - ----- ----·- - - ---····· · ···· · · ·--· 
···-··············-·--- Bu/A ·······----···---·-·-··· 
L 127 133 128 129 32 36 39 36 
M 130 145 140 138 34 37 44 38 
H 137 129 134 133 35 38 41 38 
Avg. 131 136 134 34 37 41 
LSD ( . 10) Placement NS 2.5 
Soil Test Level NS NS 
Plac. * STL NS NS 
CV, % 7 8 
···--···-- · · - · -····------·-- - - - ----------··· ·······---·· - - ··-···· · ······· 
Table 3. Early season dry matter and yield responses for corn, 1990. 
···--·· · · ··  ·-- - - - · · - - - · --- · - - - ·--·· · ···· · -·-- · ·- ·--·--·· ····· · ··-···-
Soil test Placement 
level Check seed · · · · · · · · · - · ·--- - - - - - - - - - -- - - - - - - - - - - - - - - · · · · ·· · · -- - - - - - - - - -
··· grams/plant ··· 
L 13.8 13. 5  
M 13.l 13.8 
H 13.8 14.5 
Avg. 13.6 13.9 
L 
M 
H 
Avg. 
······· Bu/A········ 
100 
109 
111 
106 
109 
110 
109 
110 
--··-· ··············-·· . . . .  · · · · · ···-�--� ---- ···-·····--- - -- · · --- · · -� 
No statisti cally significant response to soil test level or P placement 
for dry 1atter and yield. 
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Today's corn producer performs less tillage than in  the past and 
predictions i ndi cate that even less will be done in the future. Changes 
i n  management practices involving different t i l lage and residue 
incorporation practi ces alter the dynamics of organic matter turnover in 
soi l and may i nfluence the supply of plant nutrients. To maximize 
efficiency, it 1s critical that information be available to guide 
ferti l i zer management adjustments for speci fic t i l l age and rotati on 
systems. A tremendous amount of research on thi s  aspect has been 
conducted on N management, but less research has been conducted w1th 
respect ta P m.1n.ngenrent Studies �arr1ed out in South Dakota indicated 
lhat no t111  (NT) sy�tem· �y requi rP. a l ower P soil test level for 
max1ruum �eonmn1c y l eld han plowed s1stems. They reported that where 
annual P1 app1kat1ons .er-e br oadcas.t . the soi l test P level requi red for 
'95' oir me,c-1mlt1' corn yl 1 d  wa;; 1' lllSIA lower i n  NT than i n  chisel or 
moldboard plow (MP) systems. 
The •fallow syndrome• i s  a phenomenon that has been recognized i n  the 
northwestern corn belt for many years. Past experi ences have shown that 
severe early growth problems due to P defici ency of corn occur when this 
crop is planted in a field that has been fallowed the year before. A study 
conducted 1 n  southeastern South Dakota showed that soybeans l ikely 
experience a similar growth problem, but to a lesser degree than corn. 
The questi on remains as to what specific effect fallowing has on P 
nutriti on. A study was initiated in 1986 with the objectives to determine 
the influence of tillage and previous crop on soi l P availability to corn. 
METHODS 
A field study was conducted on a Vi borg si lty clay l oa� (Ud1c 
Haplustoll) soi l i n  southeastern South Dakota. These soils are deep, 
friable, moderately well·drained soi ls developed in  a si lty cap over 
glacial t i l l .  the study was laid  out i n  a spl i t - plot randomized block 
design with four replicati ons. Five di fferent cropping syste•s namely HP 
corn-fallow, MP corn-small grain, MP continuous corn, ri dge plant (RP) 
corn·soybean, and RP continuous corn were established i n  1986. Each plot 
was sp1 1 t  and so11 test levels of 24 lbs/A and 89 lbs/A were establi shed 
by applying O and 520 lbs P205/A as TSP. Along with the P treatments, 20 
lbs Zn/A was also applied. 
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Co�parison of corn rotation sequences in 1990 shows highly s1gnit1cant 
differences for V6 stage dry matter (P=.001) and grain yield (Pa.01). 
Phosphorus level and P x rotation interaction were highly significant 
(P=.001) for V6 dry matter but were non-significant for grain yield. The 
hot, dry weather i n  the latter half of the su•mer was at least partially 
responsible for this. 
A comparison of P treatments for soybeans showed no significant 
difference for early bloom dry matter or for grain yield. Average dry 
matter for soybeans at early bloom was 10.9 and 13.4 g/plant for check and 
P·treated plots, respectively. Soybean yields were 40.2 and 40.8 bu/acre 
for check and P-treated plots, respectively. 
Table 1. Corn early season dry matter production for 1990. 
· · · --· � ·- · - - · - - - - - ·-·-··---············· ···· -·�- · --··--· 
Previous 
Crop Tillage 
Soybeans RP 
Corn RP 
Corn HP 
Fallow MP 
Oats MP 
Average 
LSO ( .05) 
c .v .  
P treatment 
No P 
.. . . . .. . .  
16.7 
11 . 4  
11 .8  
9.1 
13.l 
12.4 
P Average . .  - · - - - - - - -- -- - · - · · -
grams/plant --·-· 
18.8 17.8 
11 .  7 11 .6  
16.2 14.0 
18.8 13.9 
16 . 3  14. 7  
16.3 
2.1 
9.5% 
RP = ridge plant. MP = moldboard plow. 
Table 2. Corn grain yields for 1990. 
Previous 
Crop Tillage 
Li e,atmeJ) 
�o P P Average 
Soybeans RP 
Corn RP 
Corn HP 
Fallow MP 
Oats MP 
Average 
LSO ( .05) 
c .v .  
. ... .. . .. . .. .. .  
130 
100 
95 
120 
105 
110 
Bu/A 
136 
113 
108 
131 
97 
117 
·- -·---·-----... - ·  
. . . . .. .  ----
133 
106 
101 
126 
101 
20 
11.6% 
. . . • . . . .. ... . .. . ..... 
RP = ridge plant. MP = moldboard plow. 
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TILLAGE AND ROTATION EFFECTS ON MYCORRHIZAL 
COLONIZATION IN CORN AND SOYBEANS 
Seetha Ananth and o .  R. Sorensen 
Plant Science 90-15 
INTRODUCTION 
This study was conducted to look at the effects of t111age and rotation on 
1ycorrhizal colonization in corn and soybeans. Mycorrh1zae are beneficial 
fungus-root associations which thrive in almost all agricultural soils. 
With proper •anage•ent practices one can reap the benefits of these 
organisms. 
METHODS 
The study was conducted at the Southeast Experiment Farm on a Viborg silty 
clay lnaQ S(J1 1 .  Tn_ase ire de:e;,, fr1fible Moderately well-drained soils 
nev l oped in a s i lt� cap over 9laei 1 till (Pachic Haplustoll, f1ne·s1lty, 
111i l(,ctd �s; c ) .  The cta5 lgn w s -a $pl It-block randomzied block with four 
rup1 h: t 1 on.s. The ct, freren crapp1nll systems were establ 1shed in 1986 and 
were os follows= lftQldboard plow (M.Pj corn-corn. MP corn-oats, MP 
cornT fel hrw� r,ctge-t11 T (Rt) i:or"•c:orn and RT corn-soybean. The plots 
we rl!! <S:pl n nd re-a:eh tia Tf rett I ved o :ind 520 lbs P 2051 A 1 n the fa 1 1  of 1985. respectively. 
Table 1. Cultural Practices 1n 1989. 
Practice 
Variety 
Planting Date 
Herbicide 
Fertilizer 
Harvest Date 
Corn 
Pioneer3475 
April 27 
Lasso/Bladex Band 
100 lbs N 
September 27 
Soybeans 
Corsoy 79 
May 10 
Lasso Band 
None 
October 12 
Parameters measured were rate and degree of mycorrhizal colonization. root 
fresh weight, stover yield, soil and plant P concentration, P uptake. 
mycorrhh1 zal counts in the soil prof11e and grain yield. So1ls were 
collected in the spring before planting with the following depth 
increments: 0-6�. 6-12', 12-181 18·241 • 24·361 and 36-48 11 • The top three 
depths were analyzed for NAHCO� soluble P and the entire profile for spore counts. Plant samples were collected at 4, 6, 8 and 10 weeks after 
planting. Roots were separated from the tops, processed and evaluated for 
mycorrhizal colonization and the tops were analyzed for total P. 
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fi!sult.s end 01scllj·ton Table 2 lists the percent or root length co1on1zed 
b� •y1aarrrt.1ne al the different sample dates. Soybeans showed a 
sign1r\cantly hioher rate of colonization early and late in the growing 
s,a1on. but fel i  or, orastically mid-growing season. As expected 
colonization was generally lower when phosphorus was applied. 
Table 2. Effect of cropping systems on mycorrhizal colonization. - - -.. _ _ _ _ _  _._ . . .  . . .  - - - - · - - ---· -···· · ·- - - - - - ····· · · · · -····· ··· ···· · - - ··· 
Croi;ii;i1ng System i Root Length Colonized 
6-6·89 6-22-89 7-7 -89 7-20-89 
T1 llage Rotation OP 520P OP 520P OP 520P OP .520P . · · ·- - -- - - · - � - - --- - - - ----·- - · - - - - · - · ······- �-- � - - - ····· - - · ·  
Moldboard CO/OA 47 38 54 50 62 42 S7 26 
Holdobard CO/FA 47 45 50 46 46 49 58 34 
Moldboard CO/CO 46 46 59 58 78 41 58 32 
R1dgeplant CO/CO 55 46 54 57 49 35 57 34 
Ridgeplant Co/SB 61 57 40 35 45 45 56 33 
Ridgeplant SB/CO 51 41 27 31 32 31 61 44 
LSD (0. 05) 8. 4 16 . 3  20. 99 NS 
···· · · -··· · ----·--·· ······ ··· ····-·· · · - -·--· · · · · · · · --····· ····· · ·-- - -···· 
Hycorrh1zal colonization in the various cropping systems as the season 
progresses is shown 1n Fig. 1. Infection rate in the HP corn-oats and MP 
corn-corn system increased as the season progressed, peaked 1n early Ju1y 
and decreased mid-July in the check plots. As expected when fallow 
preceded the corn the infection rate remained lower than when preceded by 
a crop. The same general trend was observed in  the plots that received P 
except that 1 t  reached a maximum two weeks earlier than when no P was 
applied. Ridgeplant soybean and corn showed the opposite trend where the 
1nfect1on was high early in the season, decreased as the season progressed 
and then went back up again l ater in the season, in both the O P  and the 
520 P plots. 
Mycorrhizal infection seems to enhance early root and shoot growth, 
especially 1 n  the plots where Phosphorus was not applied (Table 3). This 
would imply that mycorrhizae are beneficial to crop growth early i n  the 
growing season. 
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Table J. Intluence of aycorrhizae on early root and shoot growth in 
corn. �---- �--- -- �------····•• & • • -··-------- - �-----·- ·········�·· ····· · · · ···�·· 
Til l age Rotet1on 
Moldboard CO/QA 
Moldboard CO/FA 
Moldboard CO/CO 
Rtdgeplant CO/CO 
R1dgeplant CO/SB 
LSO (0.05) 
(0.01) 
Supltng Date: 6·6·89 
Intection Root Fresh It. 
OP ,2op OP ,2ap 
47 38 25.7 25., 
47 45 a.2 34.1 
46 4' a., 24.t '' 57 30.4 27.4 
,1 41 28.2 31.3 
8.4 ... , 
Plant Ory It. 
OP 520P 
12., 13.7 
1., 15.8 
8.1 12., 
13.8 15.0 
13.1 u., 
C • 4.2 
P • 2.2 
P*C • 4.8 
Mycorrhizal Colonization 
100 
and Time of Sampling 
90 O - P205 
z :1 60 
j 50 LL z 
40 '#. 
30 
-*- MP-C/F 
20 . -e- AP-C/C 
-8- AP-C/S 
10
1 -· RP·S/C 
0 -.... -
16/6 6/22 117 7/20 
DATE OF SAMPLING 
100 -+- MP-C/0 
90 520 - '2 05 
-- MP-C/C 
-r MP-C/F 
-B- RP-C/C 
z 70 0 � AP-C/S 
60 ...,,;i,.. RP-SIC 
w 50 LL z 
40 
I '#. 
30 I 20 
10 1 
0 - --
6/6 6/22 7(1 7i2D 
DATE OF SAMPLING 
55 
� imkli 
S .E .  FARM 
REPORT 
OBJECTIVE 
SOYBEAN FUNGICIDE SEED TREATMENTS 
o .  J. Gallenberg, o .  R. Sorensen, 
K. L. Kloster 
Plant Science 90·16 
The objective of this trial was to evaluate the effects of standard 
fungicide seed treatments on stand count and f1 na1 yield of soybean. 
MATERIALS ANO METHODS 
The plots were planted on May 29, 1990 using the variety Corsoy 79. 
The planting scheme was a randomized complete block with four 
replications. Each plot consisted of six rows approximately 80 feet 
long with 30 inch row spacings. Untreated buffer rows surrounded the 
blocks. Fungicide seed treatments were applied prior to planting using 
a portable rotating-drum treater according to Table 1. Stand counts 
were taken in each plot on three dates: June 27, July 31, and September 
19. The total number of plants in a three foot section of row was 
counted for each of the two center rows and averaged. Plots were 
observed for disease development on these three dates as well. 
Harvesting was done on September 25. and yields converted to bushels per 
acre at 13 percent moisture. 
Table 1. Soybean seed treatment fungicides and rates. 
···· · · · ·-··· · · ···--········--····--·····-·--·· - ··-------------·--- ·· 
Compound Rate 
-···· · · - · ····· ···---·-···-··-··· · ············ · ·---·--· · ·--· · ·-- ··-·-
Rival FL 
Apron FL 
Vitavax 200 
Apron - Terraclor 
Untreated 
4 fl oz 1100 1 bs 
1.5 fl oz/100 lbs 
4 fl oz/100 lbs 
4 oz/bu 
·� � - - - · - - - - - - - - - - - - - - - - - - - - - - · - - ·  -------··----·--·· ··-············ 
RESULTS AW! DISCUSSION 
No significant disease was observed in the plots during the season. 
Early season damping-off was absent. Minor root and crown rot problems 
were observed but were not treatment dependent. This plot area evidently 
did not have a history of disease problems nor were conditions in 1990 
especially conducive to disease development. We hope to continue these 
studies on soybean fungicide seed treatments for the next several years. 
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Stand counts are presented in Table 2. No treatments exhibited 
significantly higher stand counts than the untreated check at any of the 
three dates. However, the untreated check was significantly greater than 
three treatments (Apron FL, Apron·Terraclor and V1tavax 200) on June 27 
and s1gn1f1cantly greater than Vitavax 200 on both July 31 and September 
19. 
Yields of the various treatments are presented in Table 3 .  None of 
the treatments is significantly different from the untreated check. The 
only significant difference among treatments is between Rival FL and 
V1tavax 200, where Rival FL has a s1gn1ficantly higher yield .  
The results of this study are not atypical for fungicide seed 
treat•ent trials. Differences in stand establishment or final yields are 
not always evident and are often dependent on a number of factors such as 
seed quality, environmental conditions and past tillage/rotation 
practices. By accumulating data over several years, we hope to gain 
better 1ns1ght 1nto the advantages of fungicide seed treatments on soybean. 
Table 2. Soybean stand counts on three evaluation dates as affected by 
fungicide seed treatments. 
··--··· · · ····-··---·----------- - -- - ---- - - - -- - · · -- - - -- - � · · · ·- ·· ·- · · 
'lreat•ents June 27 
Rival FL 23.4 
Apron F'L 21 . 5  
Vitavax 200 18.6 
Apron-Terraclor 20.5 
Untreated 26.1 - ·- -- � ·---- � - -
LSD .05 4.1 
Ng ar phn�i • 
July 31 
19.6 
24.3 
18 .1  
23 .5 
23.9 
S,eptftmber l9 
19.4 
19.0 
17.1 
19.5 
20.6 . . . .  . . . . . .. . . . ... � -· - - · ·  p � mi • � '!!!  - · 'I'!  --
5.0 2.9 ·····-···-····- -------·· ··-···--··-······ ········· · · · ··· · · ---· ·-· .. 
Values represent means of total number of plants per three feet of row, 
four replications total. 
Table 3. Soybean yields as affected by fungicide seed treatments. 
Treatments 
Rival FL 
Apron FL 
Vitavax 200 
Apron · Terraclor 
Untreated 
LSD . 05 
Yields {bu/acre) 
39.5 
37.4 
35.2 
38.4 
38 . 3  
4 . 3  
-
• • m �••••�•• • • • • • • • •--- -9 � - � • ••••••••••••••••••• • ••• • •••• • • ••••• • • •  
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1990 PERFORMANCE TRIALS OF SMALL GRAIN, 
SOYBEANS AND CORN AT THE SOUTHEAST 
RESEARCH FARM 
J. J. Bonnemann 
Southeast Farm 90·17 
The 1990 crop performance program at the Southeast farm included three 
major crops ; small grain. soybeans and corn. Data from all trials and 
other areas of the state are found in publications for each of the crops. 
All row-crop proprietary entries are the choice of the participating 
companies and included on a fee basis. 
Trials of spring wheat and oats were conducted at the station during 1990, 
Table 1. Orouth and heat stress greatly reduced yield and quality of the 
entries. Additional results of the trials are found in EC 774 (rev. ), 
!223 V9r1el\l RectJmmenrfqt101\$. S it1l &rain. 
Soybean trials were conducted at several locations in southeastern South 
Dakota including the southeast Station. Data included in Tables 2 and 3 
are only from the entries included at Beresford. Results from the other 
trials and all South Oakota trials can be found in EC 775 (rev.), 1990 
V,llrj,et.y Recammemlal1on.!I. Soytrellf'\5. 
Over 100 corn hybrids were compared in the 1990 corn perfor�ance trtals at 
the southeast Stat1on during the crop year. Yields ranged fro• a high of 
132 BIA down to 72.7 BIA. The hot. dry. stress conditions did not favor 
exceptionally high yields. but considering the season some hybrids did 
quite well. Yields of all corn performance trials in 1990 and 2. 3, and 
4-year averages can be found in Plant Se le-nee Pa.m.g'hll'!t f41L 1991ll corn 
Performance Trials. 
In 1989 and prior years, grain sorghum trials had been conducted at the SE 
farm. These were discontinued for lack of part1c1pat1on and very 1i�1ted 
acreage in the area served by the station. 
More information on these crops can be found by listing the publication 
underlined and sending to : Bulletin Room, sosu. Brookings. SD 57007. The 
publication should also be available at your local County Extension 
Office. 
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Table 1. 1990 Spring Wheat and Oat Trials, SE Far1, leresrord, SD - - - - - - · - · - - - - - - · - - - ····· - - - - - - -�-·······- ······- - -- -- - ·--·· · · · · · · · ·  
igring Wheat 
Yield Test 
Variety BIA Weight Variety 
- - - · -·· · - - - -- - - ······ - ---� - - -···-· ···· · - - · · - - -··� - ·  
2375 37.2 S3 . 3  Don 
Shield 35.1 53.9 Ogle 
Butte 86 33.5 51.2 Newdak 
Stoa 30.9 52.3 Hazel 
Guard 30.6 51.7 Hamilton 
Prospect 29.6 52.7 settler 
Sharp 29.5 50.0 Horicon 
2369 27.6 51.1 Dane 
2370 27.2 51.1 Pre•1er 
Fjeld 26 .7  49.3 Webster 
Nordic 26.6 52.9 Starter 
Grandin 26.0 48.4 Porter 
W2502 25.6 45.8 Valley 
Gus 25. 3 50. 2  Hytest 
W2501 24.4 46.0 Burnett 
Bergen 23.9 48.6 Kelly 
M1nnpro 23.4 47.0 Steele 
Tele•ark 22.6 44 .3  Wright 
Celtic 20.0 45.3 Sandy 
Amidon 19.0 40.2 H·l20 
Harshal l 17.4 46.0 Moore 
Norse•an 16.3 41.9 Trucker 
Vance lS.9 44.9 
Chris (ck) 12.0 44.8 
He ans 26.3 48.8 
LSD ( . OS) 1.4 
CV · ,; 9.0 
Qm 
Yield Test 
BIA We1ght 
-T-•• • • • • • • · · ···  
83.7 35.9 
80 . 6  31.4 
78.2 31.9 
77.7 36.2 
76.6 35.0 
76.3 33. 1 
75.0 32.3 
74.6 34.1 
73.l 37.1 
71.0 34 . 1  
70.6 35.2 
67.0 30.l 
66.0 34 .2  
55.5 35.0 
50.2 32.1 
49.4 31 . 9  
43 . 8  29.3 
43.8 31.4 
37.9 28 .3  
37 . 7  28 .7  
37.4 28.0 
28.4 28.9 
62.6 32.6 
2 . 9  
7.9 
- ······ · - - - - · - · ····· - -- · --···--·� - -· · ··-·· · ···-·- · - - · · · - ········ · - - · - ·  
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Table 2. 1990 Group II Soybean Performance Trials, CPT, Beresford so 
· · · · ········· ····--··-----·--·· ······-···-----·· ········-· · � - ···-······---
Yield Height Mature 
Variety Na111e Group 8/A Inches Mo·Oay 
- -----·--···············-- ··-·· · · - · -·-···-···-···---· --··· ··· ·--· --· ···--· 
Atlas S·Brand 8241 (b1 ) II 40.l 27 9/19 
Hoegemeyer 210 II 39.6 28 9/14 
Stine 2140 II 38.7 30 9/19 
Star Ex9027 II 38 .6  33 9/21 
Sands SOI 287 II 38.0 28 9/20 
S-Brand S 240 II 38.0 26 9/20 
DeKalb CX259 II 37.5 28 9120 
Supercrost 0210 II 37. 0  29 9/19 
Golden Harvest Hl260 II 36. 9  28 9/19 
Preston II 36.9 29 9/20 
Prairie Brand PB223 II 36.7 31 9/20 
Prairie Brand PB272 II 36.S 29 9/18 
Marcus II 36. 4  27 9/17 
fontanelle 4100 II 36 . 3  28 9119 
Mustang M·l200 II 36. 2  29 9/16 
Stine 2230 II 36. 0  27 9/16 
Hersch111an Ute II 35.9 30 9120 
Sibley (ck) I 35. 8  29 9/09 
Miami II 33. 6  32 9/16 
Asgrow A2396 II 3S .6  30 9/18 
Elgin II 35.5 27 9/20 
Kenwood II 35. 4  30 9118 
Sansgaard S-8700 II 35.3 28 9119 
Profiseed PS1152 II 35. 2 28 9118 
Agr1Pro AP2040 II 35.2 28 9/16 
Sands Exp 9024 II 35.2 29 9/16 
Golden Harvest Hl233 11 35.2 29 9116 
DeKalb CX226 II 35.1 26 9/18 
S·Brand S440 II 35. 0  28 9/19 
Sturdy (ck) II 34.9 29 9/16 
Burlison II 34.9 26 9/22 
Hy-Vigor K-3903 II 34.8 29 9/18 
Pioneer 9241 II 34.8 24 9117 
Latham L-650 II 34.7 31 9120 
Prairie Brand PB225 II 34 . 7  28 9/16 
Tecnagene SB209 II 34.5 26 9115 
Funk 3258 II 34 . 4  28 9/20 
Mustang M·1210 II 34 . 3  31 9/20 
Hoegemeyer 237 II 34 . 3  29 9119 
Top Farm 1608 II 34. 2  28 9116 
Profiseed PS1350 II 34. 2  31 9121 
Amcor 89 II 34 . l  35 9/19 
Asgrow A2234 II 34. 1  28 9/17 
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Table 2 Continued, Group II Soybean Trial · · · ·· ····--···· · · ·--- - ---- - ······- - ---- - ------- ----- - - - ----· · · · · ·�--······ 
Yield Height Mature 
Variety Group BIA inches Mo-Day 
Fontanelle 4550 II 34.0 29 9/21 
Northrup King S29-20 II 33 .9  28 9/21 
Sansgaard Exp 2120 II 33 . 8  24 9/20 
Century 84 II 33.5 30 9/22 
Merschman Mohawk II 33.S 26 9/20 
Corsoy 79 (ck) II 33.3 34 9 /19 
Lathaa l-671 (bl) II 33.3 27 9/20 
Funk 3232 II 33.2 30 9/21 
Ehrich E·240 II 33.2 32 9/18 
Mustang M-1225 II 32 .9  27 9117 
Wells II II 32.7 32 9 /17 
Dahlgren 03272 II 32.5 31 9/23 
Tecnagene SB247 II 32.5 27 9/20 
Dahlgren 03223 II 32.2 26 9/16 
Pioneer 9251 II 32.1 30 9/20 
Sexauer SX 1085 II 31. 7 30 9 /14 
Hack II 31 .7  28 9/19 
Tecnagene SB230 II 31. 7 32 9/21 
AgriPro Ap2535 II 31 . 5  29 9/20 
Hoyt (s-d) II 31 . 3  22 9/19 
Sexauer SX 2080 II 31 .l  27 9/20 
Zane (ck) III 31 . l  32 9/25 
BSR 201 II 31 . 0  27 9/21 
Northrup King S23·12 II 31 .0 32 9/17 
Funk 3255 II 31.0 27 9/17 
Pioneer 9272 II 30.9 27 9/18 
Asgrow A2872 II 30.4 28 9/21 
Latha• L·770A II 30.2 26 9/21 
Merschaan Mohave II 30 . 1  28 9 /21 
Sexauer SX109S II 29.7 26 9115 
Supercrost SX29l II 29.2 27 9/22 
Elgin 87 (ck) II 23.0 24 9/20 
Means 34.0 29 9/19 
LSD ( .05) . 4.3 
CV- % 7 .8  --- · · · · · · · ---· · · · - · · · - - --- - · - · - - - - - - - - - - - · · · · · ·  · · · · - - - - - - - - - - - - - - - - - · · · ·-
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Table 3.  1990 Group I Soybean Perror�ance Trial ,  CPT, Beresford SD 
---- � ······· ·······--·-·- --- · - - ·  . . . ····-·----- · ·-··· ··- ------- - - ····· 
Variety Name 
Weber 
AgripPro AP1989 
Sturdy (ck) 
Fontanelle 3550 
Star Ex9014 
Mustang H-1140 
HyVigor E-90 (bl) 
Kasota 
Sands SOI 166 
Si bley (ck) 
Mustang H-1150 
Star Ex9016 
Kato 
Top Far11 1406 
Corsoy 79 (ck) 
Hard in  
BSR 101 
Bell 
Pioneer 9162 
Hodgson 78 
Pioneer 9171 
Glenwood {ck) 
Dawson (ck) 
Means 
LSD ( .05) 
CV - % 
Group 
I 
I 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
I 
I 
I 
I 
I 
I 
0 
0 
Yield 
8/A 
40.5 
39.0 
38. 7  
38.S 
37.5 
36.9 
36 .2 
36 .2  
35.9 
35. 4  
34.5 
34.2 
34. l 
34. 1  
34.0 
33. 6  
33 .4  
32. 9  
32. 7  
32 . 1  
32.0 
30.8 
29. 6  
34.8 
3.6  
6.3  
Height 
i nches 
32 
31 
29 
28 
29 
29 
30 
28 
28 
28 
28 
26 
28 
28 
32 
32 
29 
25 
26 
31 
26 
24 
26 
29 
Mature 
Mo ·Day 
9/12 
9114 
9/16 
9114 
9/14 
9/12 
9/11 
9/12 
9112 
9111 
9/11 
9/11 
9113 
9/10 
9/18 
9113 
9115 
9/18 
9/11 
9111 
9111 
9/06 
9/06 
9/12 
--- · · ---· ···············-···--· --------·--··········-····----- - - ·-····------
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Table 4 .  1990 Corn Performance Trial, Area E (late) SE  Fera. Beresford SO 
.. lll !P  _ _ _  . .. .  -·· ········-··· ··--·----·- -·- - - · · -----�- · - · · ·  . . .  ·····-·-··· 
Brand and Variety 
· ----· - ·····-···· 
Pioneer 3362 
Pioneer 3417 
Cenex/LOL 648 
Type Test % Avg. 
and Yield Weight Stalk Plants 
Cross 8/A lb/8 Lodged /acre 
·········- -··-·-· -- - -- · -- --··--· . . . .  
L 2X 132 .2 62 .0  0.5 20663 
L 2X 121.9 65 .8  2.6 21333 
L 2X 121 . 7 61 . 5  1.1 20886 
Golden Harvest H2540 L 2X 121.5 62.7 2.0 21892 
Tecnagene orae12 L 2X 117.6 60 . 4  3 . 3  20328 
Sands SOI·9100 L 2X 116 .8  62.2 1. 5 21668 
Custom CFS W6057 L 2X 116 .4  65.5 0.5 20775 
Garst 8532 L 2)( 116.1 61 . 3  2 .6  21892 
Atlas S-Brand SS60C L 2X 115 . 9  62 . 2  1.6 20886 
fontanelle 4280 M 2X 114.8 62. 2  2.1 21668 
Mccurdy 6660 L 2X 114.4 61 .4  4.8 20998 
Atlas S-Brand SS57A L 2X 114. 1 60.8 0.5 20998 
Terra TR1125 l 2X 113 . 5  62 .0  2 .6  21557 
Wilson 1640 L 2X 113 .3  62 .3  3 .7  20998 
Funks 4485 L 2X 113 .3  62 . 1  2 . 7  20440 
Mccurdy 6222 L 2X 112 .9  61.6 6.2 21557 
Hoegemeyer SX2632 L 2X 112 .0  62.6 2.2 20328 
AgriPro AP595 L 2X 111.2 62 . 5  2 .1  21445 
Custom CFS 6322 L 2X 109 .9  61.3 4 . 1  21892 
Producer• s  PH721 L 2X 109. 9 60.2 0.0 21333 
Kaltenberg K7500 L 2X 109.3  62 . 1  3 . 1  21780 
Producer •s  PH707 L 2X 109. 1 62.5 4.5 19993 
Asgrow RX746 l 2X 108.8 61 . 8  1 .  7 19801 
Crow•s 449 l 2X 108.8 63 .9  2 .6  21557 
Curry SC1468 M 2X 108 .6  64.9 0.5 21668 
Betagold Marta L 2X 108 .3  61 .8  0 .5  21445 
Funks 4450 M 2X 107 .8  61.5 3 . 8  20775 
Atlas S·Brand SS40 L 2X 107 . 5  65.l 1.6 20998 
Tecnagene Exl05·29 L 2X 107. 4 58.2 2.6 21668 
Jacques 7910 L 2X 107. 2 59.3 3.3 20440 
Producer• s  PH620 l 2X 107.l 65.0 3.7 21221 
Horizon 7113 l 2X 107.0 61.9 2.7 20663 
DeKalb DK612 L 2X 106.7 59.5 1.1 19211 
HyPerformer HS9492 l 2X 105.2 64.4 3.1 21333 
Asgrow RX626 L 2X 105 . 1  64.6 0 .0  21445 
Golden Harvest H2454 L 2X 103 .6  64.0 0.0 20775 
Curry SC147l L 2X 103. 4  61.3 2 . 1  21333 
Kaltenberg K6902 l 2X 102.6 64.0 8.2 19099 
63 
Perfor-
% ma nee 
Hoist Score · - - ·  --------
16.9 1 
14.8 2 
18.2 4 
16.7 3 
18.2 6 
18 . 1  7 
14.6 5 
17.6 9 
17 .6  8 
18.1 11 
17.8 13 
17.3 10 
17.3 12 
17 . 3  15 
17.5 14 
17.3 18 
17.2 17 
17.2 19 
17.4 25 
18.5 24 
17 . l  26 
15.7 22 
17.3 28 
14.9 21 
13 . 5  16 
18.0 29 
17.5 31 
13.8 20 
18 .7  34 
19.5 36 
13.8 23 
17. 1  32 
16.3 30 
16 . 5  35 
13.7 27 
15.1 33 
17.5 37 
15.5 39 
Table 4 Continued, Corn Performance Tr1a1 ,  Area E (late) 
····-···-····-··--····-···· ······-····-----------·······--·------··---·----
Type Test ' Avg. Perfor-
and Yield Weight Stalk Plants I •ance 
Brand and Variety cross 8/A Lb/8 Lodged /Acre Moist Score 
··· ····· ····--··-· ···--·········--········-··········-··-·····-··--··· · ···· · · · 
Crow' s  498 L 2X 101. 3 61 . 1  2 . 2  20216 17 .0  40 
Atlas S-Brand CB1140 L 2X 100.8 60.8 3.1 21333 16.5 41 
Hoegemeyer SX2673 L 2X 100.1 62 . 0  1.6 20551 15.1 38 
Jacques 7820 L 2X 100.0 58.3 3.7 20886 20. 3  44 
Crow ' s  697 L 2X '8. 9  ,2.3 9.9 21333 18.3 4S 
Horizon 4111 M 2X 97.9 64 . 2  4 .6  19434 lS.2 43 
Custom CFS 6025 L 2X 96. 8  63 . 1  1 . 1  20998 13.S 42 
Terra TR1120 L 2X 94.3 sa., 2.2  20440 20.7 46 
Ka1tenberg K7400 L 2X 92.4 58.9 2 . 6  21110 19.6 47 
Means 109-0 i?:.1. Za.6 209§.Q 16�9 
LSD ( .OS} 14.7 CV - 8.31 
Table 5. 1990 Corn Perfor•ance Trial. Area E (early) . SE Far• Beresford SD 
�---P � � - � 9 � · ·-----············-···········--···· · · ····-··· · ·· ···-····- ···-
Type Test " Avg. Perfor 
and Yield Weight Stalk Plants % aance 
Brand and Variety cross BIA Lb/B Lodged /acre Moist Score 
- �---�------ · · · · - --············· · · ·· · · · ··········· ····· · ········ ······ ···· 
Cargi 1 1  5327 M 2X 117.7 61.1 2.1 21221 13.9 1 
Cargi 1 1  7877 L 2X 115.3 56.7 10.7 20886 18.6 6 
Golden Harvest H2404 M 2X 113.3 64.7 1.2 19211 14.4 2 
Curry SC1435 M 2X 111.6 65.7 0.0 20328 13.4 3 
Carg 1 1 1  6227 L 2X 111 . 3  58.0 3.8 20440 17.3 8 
Pioneer 3578 M 2X 110.6 62.9 2.7 20663 12.9 4 
DeKalb 01<584 M 2X 110.3 61 . 3  2.6 21333 14.9 5 
Hoegemeyer SX2594 M 2X 108.1 66.5 1 . 1  20551 14.2 7 
Hawkeye SX32 M 2X 107.8 58. 8 5. 4 20551 16.9 l.S 
Cargill 5157 L 2X 107.4 59.5 3.3 19211 14.5 11 
Horizon 9107 M 2X 106.8 64.9 0.5 21445 14.6 10 
Hawkeye SX43 M 2X 106.7 58.5 0.5 21892 18.0 17 
Sands SOI-9080 M 2X 106.4 62.7 2.7 20886 1.5.2 12 
Funks 4385 M 2X 106. 3 62.3 1.6 21333 13.S 9 
Cargill 6927 l 2X 106.0 58.9 3.9 20105 17.1 20 
Funks 4393 M 2X 105.7 61.4 3.9 20105 13.9 13 
Fontanelle 4140 E 2X 104.6 66.3 1 . 1  19993 14.1 14 
Top Farm SX1112 L 2X 104. 2 61.l 2.2 20105 17.0 25 
Northrup King S5750 M 2X 104.l 61.2 1 . 1  19658 14.2 16 
Hawkeye SX46 M 2X 104.0 59.3 3.7 21333 16.8 27 
Interstate IS729 L 2X 103.9 64.5 0.5 21221 14.7 18 
Northrup King N6330 H 2X 103.7 60.5 2.1 21668 16.2 23 
Hoegemeyer SX 2628 M 2X 103.4 59.5 5.7  21668 16.5 28 
Kaltenberg K6305 H 2X 102.7 62.8 3.7 20998 13. 7 21 
Tecnagene OF6909 H 2X 102. 6 63.6 1.1 20686 15.l 22 
Betagold Maria M 2X 102.6 62.0 2.7 20663 14.6 24 
Northrup King N6560 M 2X 102.5 60.0 5.9 20998 16.7 32 
Pioneer 3615 M 2X 102.1 61.4 0.6 20216 13.5 19 
HyPerformer HS9331 E 2)( 101.7 63.7 3 .2  21110 13.6 26 
Top Farm SX109A H 2)( 101 . 3  58. 4 9.7 20775 17.2 43 
Pi oneer 3503 H 2X 100 . 4  64.5 1 . 6  21333 15 . 2  31 
Asgrow RX578 L 2X 100.3 61.4 2.8 19993 14.2 30 
AgriPro AP424 H 2X 99.6 62.4 1.1 20216 13.7 29 
Wilson 1400 H 2X 99.2 61.5 5.2 19211 14.S 39 
Top Farm SX1103 M 2X 99.0 63.8 4.2 21110 13.8 35 
Tecnagene DF6905 H 2X 98.8 61.1 2.6 21333 14.5 37 
Garst 8574 M 2X 98.8 63.8 1 . 1  19881 14.0 33 
Circle II 6101 H 2X 98.6 64. 8 0.5 20886 14.4 34 
Terra TR1020 H 2X 98.1 62.1 3.5 18988 13.3 36 
Sand S01 ·9040 H 2X 97.7 62.4 3.7 20886 13.7 41 
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Table 5 Continued. Corn Performance Trial, Area E (early) - - - � -- � · � - - - · � - - · �--···- · ··············---···-····- · �-- -·�····· ···--···· · � �  
fttend antt variEJ:N 
Betagold Hanna 
Ci rcle II 4101 
HyPerformer HS9311 
Top Farm SX1109 
Terra TR1090 
Cenex/LOL 522 
Fontanelle 4035 
Ci rcle II 4107 
Wilson 1440A 
Garst 8599 
Cenex/LOL 511 
Crow's 237 
Kaltenburg K5400 
Betagold Katrina 
Ci rcle II 5104 
Tecnagene Of6802 
Crow ' s  210 
DeKalb OK535 
Betagold Karla 
Top farm sx1010 
HyPerformer HS9471 
Terre TRlOlO 
Interstate IS613 
Hawkeye 7355 
Supercrost A3051 
AgriPro AP495 
Hawkeye 7320 
Means 
Type 
and Yield 
c;ross 61" 
M 2X 91 • •  
M 2X 97.l 
E 2X 96. 9 
L 2)( 95.1 
M 2)( 95.7 
M 2)( 95.4 
E 2X 94.9 
M 2X 94.8 
H 2X 94.3 
M 2X 94.3 
M 2X 94.3 
M 2X 94.2 
M 2X 93.7 
M 2X 92 . 6  
M 2X 92.5 
H 2X 91.8 
M 2X 91.3 
M 2X 91.0 
M 2X 90.9 
L 2X 90. 6 
E 2X 90.5 
H 2)( 89.7 
L 2X 87.8 
H 2)( 87.8 
H 2X 87.4 
H 2X 86.6 
H 2X 72.7 
99.5 
LSO ( .05) 15.7 
Test % Avg. 
Weight Stalk Plants 
l,adged , ag rp Lb/& 
62.9 1.0 21892 
63.8 1 . 2  19876 
63.1 1.6 20998 
59.6 7.7 21780 
51.9 5.4 20775 
62.0 4.0 19769 
59.7 6.7 19993 
62.7 5.7 21445 
61 . 9  0.0 19099 
59.6 5.1 19769 
65.8 0.0 20328 
60.l 2.9 19434 
60.6 4.6 19323 
62.9 1 .  7 19769 
63.3 1.6 20440 
62.4 1. 6 20886 
63.0 3.4 19881 
61.4 0.0 20440 
64.8 3.7 21110 
61.5 1 . 4  16419 
61 . 9  4.2 21445 
62.8 4.6 19434 
62.7 8.4 21221 
56.3 11.1 21221 
56.8 6. 1 20216 
59 .9  2 .7  16419 
57.5 4.7 21445 
61 . 7  3. 2 20435 
Perfor · 
I unc:e-
Mm1tst Score 
13.5 38 
14.4 42 
13.8 40 
16.4 57 
17.1 56 
14.4 46 
13.6 48 
14.5 so 
14. 1 44 
13.7 49 
14.3 45 
13.4 47 
14.1 52 
13.3 51 
13.8 53 
13.3 54 
13.3 58 
13.4 55 
13.S 60 
13.6 59 
14.7 61 
13.9 62 
14.9 64 
20. l 66 
17.2 65 
15.3 63 
19.4 67 
14.9 
CV · 9.7% 
········· · · ·····-·· · ···-· · ··· ··-·················· ·------ --·-----·--·-- -··· 
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S.E.FARM 
REPORT 
OATS RESEARCH 
Dale Reeves and Lon Hall 
Plant Science 90·18 
The preliminary herbicide screening test 1s a cooperative effort with the 
oat project and the extension weed staff to screen established var1et1es 
and promising lines for herbicide injury. Recommended and doubled rates 
are applied to six varieties or 11nes at the 3-4 leaf stage. 
These data show HCPA amine . Bronate, and the low rate of MCPA and Otcamba 
cause the least injury; however, this may change with the variety, 
location, year or stage of plant development. Generally, MCPA amine 
caused the least amount of injury. Other data has shown plants are more 
sensitive to Bronate and D1camba applied in the 6·7 leaf stage. 
- - - - - -- - · · ··- · · · · · · · · - - - -- · · - - · - - ·--- - - -- - - -- --- -· · - · · · · --· · · · - · · -----·- - · 
Yield % of Check 4 Location 
Southeast • ,., . . ., . ..  'II II!. 'I!!' !II .  Average 
Treatment Herb. . . . . . ... . .  .... _. . . .... South 4 Loe . . . . . . .. ..  
Rate Yield TWT East Avg Yield TWT 
a1 lb/a bu/a lb/bu % % bu/a lb/bu --····· ·- ··----- --- -·--·-·· ··········· ··- . . . . . .  ... . . . . . ......... .. . . ..  
Check 64 30. 9 100 100 91 34.6 
MCPA am 0.5 66 31.2 103 100 92 34. 9 
MCPA am 1.0 67 31.6 104 99 91 34.8 
2,4-D a11 0.5 62# 31.l 96 93 85 34 ; 5  
2 . 4-0 8111 1.0 58* 30. 4 91 84 76 34.0 
BRONATE . 75 67 31.2 104 99 90 34.4 
BRONATE 1 . 0  65 30. 9 101 97 89 34.l 
OICAMBA+MCPA am . 125+.25 63 29.9 97 91 89 34.1 
DICAMBA+MCPA am .25+.S 59* 29.8 91 81 81 33.5 · · · · · · · - · - · · - --- - -- ·-- · --- · · · · · - - ·- -- ------ - - - --- - - - - - · - - - · - - · - - · · - · - - - - - -
* LSD.05 � 3.2 LSD comparisons are made with the check 
I LSD.10 = 2. 7 
Herbicidal injury varies with envi ronmental conditions, therefore. several 
location-years are needed to show overall effects and interactions with 
variety, herbicide, and environment. 
67 
The uniform early nursery has 33 11nes from several 1 ocat1ons in the 
United States. The breedigg nurssries consis6 of lines selected for this area. There are 90 bulk r ,  89 F ,  and 123 F lines tested with a total 
of 1107 oat plots overall. The high yields were 74 bu/acre in the late r6 
nurse6y and 71 1n the early with mean of 54 bushels. Eleven lines from 
the r •s will be selected to be tested in the Tri·State Nursery at the 
same time they will be increased and purified. 
Three varieties were tested tor their response to different levels ot 
nitrogen applied at seeding or 30 days later. The late application 
increased yield 71 over application at time of seeding. Test weight and 
plant height weren ' t  affected. Other factors be1ng looked at are dry 
�atter, tiller number, thousand kernel weight, fiber content, protein and 
oil content. 
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REPORT 
ALFALFA CULTIVAR YIELD TEST 
Edward K. Twidwell. Kevin D. Kephart. 
and Robin Bortnem 
Plant Science 90·19 
Two alfalfa cultivar y1eld experiments were conducted at the SE 
station during 1990. These tests were conducted to determine yield 
performance of various alfalfa cultivars and experimental lines when grown 
in SE South Dakota. 
Three harvests were obtained from the 1987 planting. Average total OH 
yield was 3.84 TIA, and no significant differences were detected among the 
35 entries (Table 1). Yields were relatively high for the first and second 
cuttings as average yields were 1.44 and 1.72 TIA for these cuttings. 
respectively. The average yield obtained for the third cutting was only 
0.68 TIA. and this low yield was probably due to the below normal 
precipitation received in late summer. The average total yield for 1990 
was about one third higher than the 1989 average yield. presumably because 
of the higher early season rainfall received this year. Three year average 
yield for this experiment was 3.30 TIA. with no significant differences 
among the culitvars. This finding is true despite the fact that there was 
a yield difference of 1 TIA between the top and bottom cultivars. 
Apparently there was enough variation 1 n  this experiment due pri•ar1ly to 
environmental conditions that did not allow significant cultivar 
differences to be detected. 
Three harvests were obtained from the 1989 planting. Average total OM 
yield was 4.46 TIA. and no significant differences were detected among the 
40 entries (Table 2). Significant differen�es were found, however, within 
the first and third cuttings. Second cutting yields were very high with an 
average yield of 2.21 TIA, which was more than a ton greater than either 
the first or third cutting. 
These results are useful in selection of alfalfa cultivars for forage 
production. Measurements of forage yield taken over several harvests and 
years are usually •ore useful than are averages froM a single harvest. 
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Table l .  Forage yield ot 35 alfalfa cu1tivars planted Apr il  22, 1987 
at the Southeast Research Station. Beresford. so. 
1987 1988 1989 1'9ll 3 Relative 
1 -cut 3-cut 3-cut Cut l cut 2 Cut 3 3-Cut Yea& Perfo�-
cun I YftC I I� l Total fatal 5f30 ,,u 812.? Tatt1 1  ava·- lfflanc�-
- - - - • • •  · · · · · · · ·· · · · ·tons OM/acre · ······· · · · · ······ ·%· 
Arrow 0.69 3.79 3.08 1 . 62 1 . 98 0 .78 4.38 3 .75 114 
SX-217 0.93 4 . 67 2.48 1.48 1 . 82 0 .72 4.02 3.72 113 
DK-135 1 . 03 4 . 36 2 .77 1.40 1 . 79 0 . 80 3.99 3 .71 112 
120 0 . 76 4 . 10 2.60 1.56 1.89 0 .73 4 . 18 3 .63 110 
MTO s�2c 0.77 4 .59 2 . 51 1.63 1.49 0.56 3.68 3 .60 109 
H·170 0.79 4 . 11 2 . 64 1.33 1 .87 0.78 3.98 3 .58 108 
Vernal 0.69 4 .50 2 .39 1 . 45 1.63 0.69 3.77 3 .56 108 
Dynasty 0 .95 4.07 2.23 1 . 50 1.95 0.76 4.22 3 .51 106 
Saranac 0 . 80 4 .32 2 .39 1.53 1.60 0.67 3. 80 3.50 106 
Clipper 0 .71 3.58 2.49 1 . 60 2.04 0 .78 4.43 3.50 106 
Commandor 0 . 77 3 .94 2.60 1.41 1 . 65 0.71 3 .77 3.44 104 
Iroquois 0.62 4 . 11 2 . 41 1.64 1 .54 0.57 3 . 76 3 . 43 104 
Cimarron 0 . 78 3 .96 2.40 1.49 1 . 76 0 .66 3.91 3 . 42 104 
636 0 . 71 4 .00 2.29 1.60 1.73 0 .64 3.97 3 . 42 104 
GH737 0.87 4 . 15 2 .14 1.26 1.87 0.80 3.93 3 . 41 103 
Apollo Supre•e 0 .67 3.38 2 . 62 1.48 1.94 0.79 4.21 3 . 40 103 
5432 c 0.64 3 .70 2.38 1.52 1.83 0.77 4.12 3 .40 103 H-172 0.84 4 . 03 2.30 1.32 1.66 0.66 3.63 3.32 101 
Dart 0.73 3.63 2.24 1 . 42 1 .95 0.70 4.07 3.31 100 
Af21 0.72 3.92 2.23 1 .28 1. 80 0.69 3.77 3.30 100 
Mohawk 0 .65 4.10 2.23 1.35 1 . 49 0.62 3 .45 3.26 99 
526 0 .59 3.61 2.14 1.40 1.83 0.71 3.94 3.23 98 
Blazer 0 .79 3 .71 2.14 1 . 46 1 .67 0 .71 3 . 84 3.23 98 
SX 424 0.67 3.67 2 .16 1.33 1.76 0.69 3.78 3 . 20 97 
Fortress 0 .97 3 .64 2 .14 1.47 1 . 63 0.65 3 .74 3 .17 96 
Big lOc 0 .94 3.66 2.13 1.49 1 .59 0 . 61 3.69 3 .16 96 IH·l71 1.03 3.35 2 .22 1.24 1.76 0.72 3 .72 3.09 94 
Salute c 0.64 3 .17 2 . 06 1.32 1.77 0.69 3 .77 3 . 00 91 MTO N82 0.52 3.68 2.08 1.41 1.36 0.39 3.18 2 . 98 90 
532 c 0.62 3.08 2.11 1.41 1 . 64 0.68 3.72 2.97 90 H -174 0.77 3.38 1.95 1 . 24 1.68 0 .60 3 .53 2.95 90 
WL 225 0.88 3.03 1.99 1.51 1 . 55 0.65 3 .70 2 . 91 88 
Saranac AR 0.65 3.30 1.93 1.37 1 . 50 0.61 3 .48 2.90 88 
Magnum III 0.94 2.57 2.08 1.50 1.63 0 . 72 3 . 86 2.84 86 
Endure 0 .63 3 .00 1 .73 1.40 1.60 0.56 3.56 2 .76 84 
Average d 0 .76 3 .77 2 .29 1.44 1.72 0.68 3.84 3 .30 
Maturity 3. 3 5.4 5.5 
�Sg (0. 0,1 US
e 
MS �S US 0_ 30 0.17 NS if,IS 
Three year average based on post establishment year yields 1988, 1989. 
lb and 1990 
% Relative Pertorfflance • rat1o of cultivar 3-yr average to 3 yr average 
c of a11  cu1t1vars. 
d Experimental line, not currently marketed 
Average harvest maturity. Value based on Kalu and Fick (1983) �ean-stage­
I by-count index. Cu1t1vars not signi ficantly di fferent at the 0.05 level of probab i l i ty. 
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Table 2. Forage yield of 40 alfalfa cultivars planted April 20, 1989 
at the Southeast Research Station, Beresford, so · -- -- -- - - -- - - ------· ·· · · · - - - · -- - · · · - · · -- · - · · · · -· · - ----· - - · - - - -- --- · -·--· 
1989 J9;2Q Re 1 at i ve 
1-cut Cut 1 Cut 2 Cut 3 3-cut Perfor-
Cultivar Total 6/1 7/16 8/27 Total mance 
····- - · - - · · · · · · · ·tons Om I acre - - - - - - - - - - - - -%-
Sure 1.28 1.33 2.45 1.20 4.98 112 
Flint 1.30 1.20 2.30 1.30 4. 80 108 
Multi -plier 1.25 1.30 2.37 1. 11 4.78 107 
Arrow 1.21 1.27 2.32 1. 18 4.77 107 
Centurion 1.31 1. 18 2.37 1.21 4.76 107 
636 1.19 1.23 2.31 1.22 4.76 107 
Ok ·n25 1.42 1.26 2.32 1.17 4.75 106 
885 b 1 .19 1 . 20 2 . 32 1 . 18 4 .  70 105 SOHL! b 0.94 1.44 2. 18 1.08 4.70 105 VS-775 1.17 1.42 2.23 1.02 4.67 105 
Majestic 1.20 1.35 2.23 1.04 4.62 103 
526 1.06 1.25 2.35 0.99 4 .60 103 
OK-135 1.10 1.19 2.26 1.13 4.58 103 
Action 1.19 1.24 2.31 1.01 4.56 102 
VIP 0. 90 1.12 2.28 1.16 4 .56 102 
Vernal l. 07 1. 28 2 .  20 1 .  06 4. 54 102 
Aggressor 1.08 1.22 2.22 1.09 4.52 101 
Dart 1.19 1.20 2 . 33 0.99 4.52 101 
5262 b 1.08 1.27 2.23 1.00 4.50 101 VS-820 1.22 1.32 2.21 0.96 4.49 101 
Clipper 1.33 1 .26 2.18 1.02 4.47 100 
Victory 1.22 1.20 2.14 1.13 4.47 100 
WL 225 1.20 1. 21 2 . 15 1.07 4.43 99 
630 1.06 1.12 2.23 1.05 4.41 9.9 
Saranac AR 1.14 1.17 2.lS 1.05 4.38 98 
WL 317 1. 19 1.21 2.24 0.92 4.37 98 
Trident II 1. 17 1.21 2.18 0.96 4.36 98 
Royalty 1. 18 1.20 2.11 0.99 4.29 96 
Chief 1. 00 1. 16 2 .05 1 . 08 4. 29 96 
Allegi ance 0.88 1. 15 2. 18 0.94 4.27 96 
Dawn 1.07 1. 19 2. 07 1.00 4. 26 96 
5472 1.12 1.19 2.07 0.98 4.24 95 
Apollo Supreme 0.93 1.15 2.05 1.04 4.24 95 
Ci marron VR 1.02 1.12 2.08 1.03 4.24 95 
WL 320 1.03 1.09 2.19 0.95 4.23 95 
Legen9 1.10 1.13 2.13 0.97 4.23 95 
SOHS6 1.04 1.27 2.14 0.75 4 . 16 93 
Ultrab 1.07 1.07 2. 10 0.94 4.11 92 H -174 1.06 1.03 2.09 0.91 4.02 90 
Sabre 1.13 1.08 2.00 0.87 l.95 89 
Average c 1.13 1.21 2.21 1.04 4.46 Maturity ,.. 3.5 5.4  6.0 
a LSD ftli 05) _ ,s.. 0.17 NS P, i5 ns _ _ 
R�1 &l he Perfcrmnn�e • r t1 on of c:ult.1vor 1.9-90 lo\1'1 y·Tei'lEI ta 1990 yhflc:I 
b of all culti vars. 
c Experimental line, not currently marketed. Average harvest maturity. Value based on Kalu and Fick (1983) mean·stage­
d by-count i ndex. 
Cultivars not significantly different at the 0.05 level of probability. 
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FORAGE YIELD AND QUALITY Of SUMMER ANNUAL CROPS 
AS INFLUENCED BY PLANTING DATE 
E.K. Twidwell, A. Boe, and K.O. Kephart 
Plant Science 90-20 
In South Dakota cool·season pastures decline in productivity during 
the late summer resulting 1n dim1n1shed forage supplies. Crops that are 
normally used to augment low forage supplies in late summer include annual 
and perennial warm-season grass pastures, hay, and silage crops. Previous 
research also indicates that summer annual legumes such as cowpeas and 
mungbeans are adapted to South Dakota conditions and can produce adequate 
forage yields. At present it is not well understood how the productivity 
of these summer annual grasses and legumes is influenced by planting date. 
In drought conditions producers may be forced to plant summer annual crops 
in early to mid-summer and hope that they can produce adequate forage 
yields in a short period of time. The 1dent1fication of the best species 
and optimum planting dates to use would be beneficial information. The 
objective of this study was to measure and compare the forage yield and 
quality of four summer annual species planted on three dates. 
Materials and Methods: Cowpeas, mungbeans, soybeans, and Siberian millet 
were planted on May 24, June 26, and July 23. Plot size was 3. 3 ft. x 10 
ft. and row spacing was 10 inches. On each harvest date the center two 
rows of each plot were harvested for measurement of yield. The forage was 
weighed and a one-pound subsample was taken for dry matter deter•inat1on 
and future forage quality analysis. The millet planted on May 24 was 
harvested on July 23. The other three species were harvested on August 28. 
The millet planted on June 26 was harvested on August 28. The other three 
species were harvested on September 25. All species from the July planting 
were harvested on September 25. 
Results and Discussion: Significant differences in yield among the species 
were found within all three planting dates (Table 1). for the May planting 
date, soybeans had the highest yield followed by mungbeans and millet which 
both yielded approximately 2. 5 tons per acre lower than soybeans. No yield 
data were collected for cowpeas because of plant destruction by the bean 
leaf beetle. This insect attacked the cowpeas at early stages of plant 
growth and caused severe injury. This 1s  the same insect that attacks 
soybeans and since the high amount of precipitation received at the 
Southeast Farm during May prevented soybeans from being planted, the 
insects preferentially attacked the cowpeas. It is interesting to note 
that the soybean plots in this study were not affected by this insect. 
Cowpeas had the highest forage yield at both the June and July 
planting dates (Table 1). The bean leaf beetle was not a problem on 
cowpeas for these planting dates. For the June planting date there were no 
sign1t1cant yield differences among •ungbeans, soybeans, and millet, 
however,  for the July planting both •ungbeans and millet produced 
a1gn1f1cant1y greater yields than soybeans. 
This is the second year of this experiment, and in general results 
froa 1990 ere si•ilar to those obtained 1n 1989. There were no problems 
encountered with the bean lear beetle on cowpeas for the May planting in 
· 1989, however our experiences with this insect this year indicates that a 
May planting or cowpeas should be avoided. June appears to be the optimum 
t1�e to plant cowpeas tor forage. Millet provides e great deal of 
flexibility in that it can be seeded from May to July with reasonable 
assurance that adequate forage yields will be produced. For optimum forage 
production ot soybeans, they should be planted 1n May. Mungbeans yielded 
the lowest ot the four species during both years of the study, and it 
appears that they are the least desirable as a forage crop. 
Sl!'llp1�, ,r these craps from both 1989 and 1990 are currently being 
,Haly:H-r.l ror rcnaga ;uali ty. ReS111 1. or crude protein analysis from 1989 
lnd1a4te U,at when averaged act�..5" planting dates the crude protein content 
or 1tai,p-e-1s. aun.;tie-ans� rroybeans . a,,_n minet is 22.9. 17.5, 21.0, and 12.1%, 
ru;ped1 tely. 
Table l. Forage yield of four species planted on three different 
dates. 
Plant1ng date in 1990 
Species May 24 June 26 July 23 
···············tons per acre······ · ······· 
Mungbeans 2.7 2.5 1 .4  
Soybeans S .3  2. 9 0 . 7  
Millet 2.9 3 .3  1 .9  
Cowpeas l 4. 6 2 . 4  
LSD (0.0S) 1.3 1 .3  0.5 
l Yield data not collected due to destruction of plots by the bean 
leaf beetle. 
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WEED CONTROL DEMONSTRATIONS and 
EVALUATION TESTS 1990 
S.E. FARM 
REPORT 
L. J. Wrage, P. O. Johnson, o .  A.  Vos 
Pl ant Science 90·21 
Introduction 
Weed evaluation and extension demonstration plots at the Southeast 
South Dakota Experiment rarm provide weed control data for southeastern 
counties and adjacent areas. The W. E.E.D. Project program includes 
demonstrations of labeled herbicide treatments and provides an opportunity 
to compare experimental herbicides or to test new uses for existing 
products. 
Demonstrations or evaluation tests provide side·by·side comparisons 
of herbicides. Rates used are those best suited for the weed and soil 
type. The plots are evaluated visually for weed control and crop 
tolerance. Double rates are included to determine the margin of crop 
safety and to evaluate the effect of appl ication overlap or carryover. 
Several studies have been expanded to include reduced herbicide rates and 
cultivation. Data are summarized over several years to provide a more 
accurate measurement of expected performance. 
Weed control tests center around corn and soybeans. Experimental 
areas where specific weed populations are maintained provide an 
opportunity to identify the best control programs for major weeds. 
Carryover can be evaluated with specified rotational crops. Field plots 
and data coll ected provide the basis for educational meetings. field 
training and producer tours. 
1990 Evaluat1on/Oemonstration Tests 
Table 1. 
2. 
3 .  
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
Corn Herbicide Demonstration 
Velvetleaf Herbicide Evaluation Corn 
Cocklebur Demonstration · Corn 
Postemergence Cocklebur Control Corn 
Time Foxtail Removal Corn 
Salvage Weed Control · Paraquat Postdirected Corn 
Herbicide Rate/Cul tivation Corn 
No-Till/EPP Tillage Comparison - Corn 
Ridge-Till Herbicide/Rate Corn 
Soybean Herbicide Demonstration 
Velvetleaf Herbicide Evaluation Soybeans 
Cocklebur Demonstration Soybeans 
Postemerge Volunteer Corn Control Soybeans 
Herbicide Rate/Cultivation Soybeans 
Ridge-Till Herbicides/Rate Soybeans 
No-Til1 Herbicides Corn 
No·Till Herbicides Stubble - Soybeans 
No-Till Herbicides Corn Stalks · Soybeans 
74 
• 
Performance for •ost treatments 1n 1990 was very good; reflecting 
aore favorable precipitation pattern 1n early season. Crop growth and 
weed eaergence was slowed due to low te•perature. Initial weed control 
with pree•ergence treat•ents was higher than tor the past years; however 
•any treatments did not extend control 1nto the season. 
Experimental Herbicide Tests 
Precise. small plot tests are established to evaluate experimental 
herbicides or to define small rate comparisons. Treatments which show 
promise i n  these tests and are developed by industry for advanced testing 
are moved forward into standard deaonstration plots. Tests 1n 1990 are 
suMaarized below: 
· Experi•ental No·T11l Corn (4 tests) 
- Carryover for four Crops (2 tests) 
· Experimental Herbicides . Velvetleaf Corn 
· Cocklebur Corn (2 tests) 
- Genetic Herbicide Resi stance 1n Soybeans 
• Seed Safener for Corn Herbicides 
- Experimental Herbicide Broadleaved Weeds · Soybeans (5 tests) 
• Experimental Herbicide Broadleaved Weeds · Corn (2 tests) 
· Experimental Grass Herbi cides · Soybeans 
The cooperation and di rect assistance from station personnel is  
acknowledged. field equipment and 1anagement of the plot areas are 
important contributions to the project. Extension agents have provided 
assi stance with tours and utilize the data in direct producer programs .  
Data for 1990 tests are reported in the following tables. Planting 
and herbicide application details. soil and weather data are summarized 
tor each test. 
NOTE: Data reported i n  this publication are results fro• field tests 
that include labeled product uses, exper11ental products or experimental 
rates, coab1nat1ons or other unlabeled uses for herbicide products. Users 
are responsible for applying herbicide according to label directions. 
Refer to the appropriate weed control tact sheet available fro• county 
extension offices for herbicide reco1111endat1ons. 
1S 
Table 1. Corn Herbicide Demonstration 
· - - --- - -- - · ·-·--······-· ···· ·· · ··· · ······---· --- ·-··-····· · ---· · - --·--- · 
Previous Crop: Corn 
Planting Date : 4/26/90 
PPI&PRE: 4/26/90 
Precipitation: 1st week 1.60 inches 
2nd week 1.46 inches 
EPOS: 5/30/90 
POST: 6/6/90 
LPOS: 6/15/90 
Evaluated :  7/25/90 
Soil: Silty clay loam; 
% OH 3. 2; pH 6. 7 
Weeds: Gr = Green foxtail 
Bdlf = Tall waterhemp 
COMMENTS: Heavy weed pressure. M1n11um soil temperature 53 degrees 
F. at application; then below 50 degrees F. for 9 days. 
Duration of control considerably shorter than recent 
years. Evaluation for uncultivated plot area. 
Treatment lb/A act. 
PREPLANT INCORPORATED 
Check 
Erad1cane 
Eradicane+atrazine 
Erad1cane+Bladex 
Erad1 cane+Bladex+atrazine 
Su tan+ 
Sutan+ +atrazine+Bladex 
SHALLOW PREPLANT INCORPORATED 
4 
4+1 
4+2 
4+1.5+ .5 
4 
4+.5+1. 5 
oual+atrazine 2+1. 6 
oua1 2.5 
Lasso 3 
Atrazine 2.5 
Atrazine+Bladex .75+2.25 
SHALLOW PREPLANT INCORPORATED & POSTEMERGENCE 
Bladex&Bladex+X-77 2&1.5+.5% 
Bladex&Accent+COC 2&. 0313+.75 qt. 
POSTEMERGENCE 
Accent+Buctr11+X-77 
PREEMERGENCE 
Atrazine 
Bladex 
Dual 
Lasso 
Prowl 
Ramrod 
Mon 8422 
A5676 
VOS l 
Mon 8422+atrazine 
. 0313+. 25+.25% 
2.5 
3 
2.5 
3 
1.5 
6 
2.25 
2.25 
3.5 
2+1 
76 
Percent Weed Control 
1990 3-Yr Ave. 
Gr BdH Gr Bdlt 
0 0 
64 56 
76 90 
74 78 
79 94 
66 69 
82 94 
78 66 
83 74 
67 79 
81 97 
75 96 
86 86 
93 93 
85 94 
93 98 
87 15 
94 11 
86 83 
85 76 
79 76 
84 91 
88 94 
88 95 
94 96 
0 0 
84 80 
89 94 
88 89 
90 95 
80 
90 
86 
80 
81 
80 
82 
65 
82 
83 
87 
90 
81 
96 
81 
85 
96 
76 
85 
88 
78 
81 
94 
97 
Table 1. Corn Herb1c1de De•onstrat1on Continued 
-·······-···-- --· ·-····--··· - - - ---- - - -····- -····-·-···· ····--· · · · ······---· 
Treat111ent 
PREEMERGENCE Cpnt1nued 
Lasso+atraz1ne 
Lasso+atraz1ne+Banvel 
Lasso+Blade>< 
Oual+atraz1ne 
oual+B1ade,c 
Atraz1ne+Bladex 
Ra•rod+Blade,c 
Lasso+81adex+atraz1ne 
oual+Bladex+atraz1ne 
EARLY POSTEHERGEN�E 
Prowl+atraz1ne 
Prow1+Bladex 
Prowl+Blade>C+atraz1ne 
lb/A act. 
2+1 
2+1+ .5 
2+2 
2+1 
2+2 
.7S+2.25 
4+2 
2+1.5+ .5 
2+1.5+.5 
1.5+1 
1.5+1.5 
1+.6+.6 
Atraz1ne+COC 
Bladex+X·77 
Bladex+atraz1ne+X·77 
1 .5+1 qt. 
2+.5S 
1.5+.5+.51 
es,�HElRGEHCE ,  !EARLY POSTENERGENt£ R,•rad&Taugh+•tra.z1ne 'l.,,+ .6  
Ra•rod&Banvel+Bladex 4&.25+1.5 
Ra•rod&Banvel 4&., 
fR£fMERGENtE & LATE f0$T[M£RDENCE 
Ra•rod&Banvel ••.25 
Ra•rod&2,4·D a•1ne 46:-.5 
Ramrod&Basagran+COC 
Ra•rod&Basagran+ 
atraz1ne+COC 
Ra•rod&Buctr11 
Ra•rod&Buctr11+atraz1ne 
Ra•rod&Banvel+atraztne 
4&1+1 qt. 
4&.52+.52+1 qt. 
4&.38 
Ra•rod&P1nnacle+X·77 
POSTEMERGENCE 
B ledex+X · 77 
Accent+Banvel+X-77 
LSD ( . 05) 
•lfr oduct 14 
4&.25+ .5  
4&.25+.5 
4&.0058+.251 
1.5+.38 
.0313 (.67 oz•) 
+.2, •. 2s,: 
77 
86 
87 
88 
9S 
96 
92 
91 
88 
95 
80 
84 
74 
81 
87 
93 
85 
89 
74 
72 
63 
60 
72 
71 
78 
80 
74 
68 
74 
Pereeht W�ed conlral 
95 
96 
85 
99 
91 
97 
90 
96 
97 
95 
85 
91 
95 
59 
92 
90 
94 
88 
77 
87 
69 
78 
73 
81 
84 
96 
68 
95 
85 
83 
85 
84 
85 
80 
89 
87 
84 
82 
85 
Bl 
79 
83 
81 
90 
81 
78 
76 
77 
82 
80 
84 
83 
15 
96 
96 
91 
96 
91 
94 
90 
94 
93 
95 
92 
94 
96 
82 
86 
96 
94 
89 
92 
87 
91 
86 
92 
93 
12 
Table 2. Velvet1eaf/Corn Evaluation 
Planting Date: 5/11/90 Prec1p1tat1on: 1st week 1.03 inches 
PPI&PRE :  5/11/90 2nd week 2.37 inches 
EPOS: 5/29/90 
POST : 6/6/90 Weeds: Vele • Ve1vet1eaf 
LPOS : 6/15/90 
LLPOS: 6/19/90 
Evaluated: 7/10/90 
So1 1 :  Silty clay loam; 
% OM 3. 2; pH 6.9 
COMMENTS: Heavy weed pressure. Rainfall was adequate (1 inch lst 
week) for pree1ergence treatments. Several postemergence 
treatments performed considerably better than for long 
term average. Tr1az1ne activity in comb1nat1on treatments 
was greater 1n 1990. Light variable foxtail may be a 
contr1but1ng factor in yield variation; differences not 
always correlated with velvetleat control. 
wo 
Treatment lb/A act. I' VeJe 
Ylild 
but A, 
3 Yr. Ave. 
� 
% Vele 
PREPLANT INCORPORATED 
Check 
Eradicane 4 
Erad1cane 6 
Eradicane+atraz1ne 4+1.5 
Eradicane+Bladex 4+2 
Erad1cane+Bladex+atraz1ne 4+1.5+1 
Bladex+atraz1ne 3+1 
Atrazine 3 
PREPLANT INCORPORATED & POSTEMERGENCE 
Eradicane&atrazine+COC 4&1.5+1 qt. 
PREPLANT INCORPORATED & LATE POSTEMERGENCE 
Eradicane&2,4·D amine 4&.s 
Eradicane&Buctril+atrazine 4&. 38+.5 
Eradicane&Banvel 4&.25 
PREEMERGENCE 
Atrazine 3 
Vos I 4.l 
Bladex+atraz1ne 3+1 
Lasso+Bladex 2+2 
Oual+atraz1ne 2+1 
Dual+atrazine 2+2 
Lasso+atrazine+Banvel 2+1+.S 
Lasso+Banvel 2+.5 
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0 13. 3 
10 15.0 
12 14.8 
75 50.3 
70 27.5 
83 60.8 
88 79.8 
97 60.5 
89 62.6 
78 39.8 
86 52.4 
66 29.7 
90 47.2 
22 27.4 
92 72. 4 
45 45.4 
62 46.8 
84 47.6 
52 34.8 
38 27.5 
0 
40 
44 
72 
74 
81 
.. -
63 
se 
34 
45 
52 
Table 2 .  Velvetleaf/Corn Evaluation Conti nued 
-········--········· · · ······· · · ····-····· · ·· · ···- � � -·--·---·-· ·· ···--·· ·····---
J:990 
% 
Treatment 1bl • aet. .  % Vele 
POSTEMERGENCE 
Prowl+atraz1ne l.5+1.5 95 
Prowl+Bladex 1.5+1.5 92 
Atrazine+COC l+l qt. 83 
Tough+atrazine+COC . 9+1+1 qt. 90 
Atraz1ne+COC 2+1 qt. 95 
Bladex+X-77 2+.25% 85 
8ladex+atraz1ne+X·77 l.5+.S+. 25% 88 
PREEMERGENCE & POSTEMERGENCE 
Ramrod&Banvel 5&.5 fl 
PREEMERGENCE & LATE POSTEMERGENCE 
Ramrod&Buctr11+atraz1ne 5&.38+.5 92 
Ramrod&Buctril+atraz1ne S&.38+1.S 95 
Ramrod&Banvel+atraz1ne 5&. 25+.5 82 
Ramrod&Banvel+atraz1ne 5&.25+1.5 82 
Ramrodlladdok+28% N 5&1. 04+1 gal. 94 
Ramrod&Banvel 5&.25 87 
Ramrod&:2.4-0 amine 5&.5 82 
Ramrod&Buctril 5&. 38 90 
etlEEMfBGENCE & LATE PQST£NEBCfNCE A L�JE� POSIJE,ifEA'GtNCE 
Ramrod&Buctril+atrazine& 
Buctr11 5&.38+1.2&.25 98 
PREEMERGENCE & LATE POSTEMERGENCE 
Ramrod&P1nnacle+COC 5&.0037+1 qt. 55 
Ramrod&Beacon+X-77+28% N S&.036+. 1875+3 qt. 79 
Check o 
LSD ( .05) 23 
79 
Yield 
� 
49.2 
64.8 
21. 2 
40.3 
27.5 
28.4 
35.l 
35.5 
32.4 
15.8 
7 .8  
19.7 
20.6 
12. l 
32 .8  
37.3 
33.3 
20.4 
36.3 
6.9 
27.9 
3 Yr. Ave. 
% 
% Vele 
86 
92 
57 
76 
71 
77 
84 
85 
92 
72 
76 
87 
79 
70 
76 
94 
0 
19 
Table 3 .  Cocklebur De•onstrat1on · Corn · · · · · · - - · - -- - ·--- - - - - - ---· · · · · - · · · -- - · · · · - · · -- - - - - - - - --- · · · · · ···- - · · · · · - ·  
Planting Date: 5/12/90 Precipitation: lst week 2 . 37 inches 
PPI&PRE: 5/12/90 2nd week 0.95 inches 
POST: 6/15/90 
Evaluated: 818190 Tawh • Tall waterheap 
So11: Silt loam; Cocb • Cocklebur 
% OM 2. 9 ;  pH 6. 7 
COMMENTS: Moderate to heavy cocklebur density . Postemergence 
treatments provided excellent control. Essentially no 
emergence from late flushes. No cultivation. 
P1r,1nt Weed Control 
Treatment 
PREPLANT INCORPORATED 
Atrazine 
Bladex 
POSTEMERGENCE 
2.4-0 amine 
8uctril 
Banvel 
Banvel 
Buctril+atrazine 
Banvel+atrazine 
Atrazine+COC 
Atrazine+Tough+COC 
Bladex+X-77 
Check 
]bf A &et. 
2.S 
3 
. 5  
.38 
.5  
.25 
. 25+.S 
.25+.S 
1 . 5+1 qt. 
. 75+.45+1 qt. 
2+ .5i 
80 
, Cocb I Tawh 
8-8-90 e-a-9o 
75 99 
90 70 
91 65 
99 20 
99 80 
99 50 
99 92 
99 83 
80 90 
93 85 
80 0 
0 0 
Table 4. Evaluation of Cocklebur Postemergence on Corn 
· - · · · · - - · · ·  • • • • • • • • • •  · - - - - - - - - - - - - - - - - - p •  - - · - - - - · - - - . - - - - - - - - - ·  
Planting Date: 5/17/90 Precipitation: 1st week 0.57 inches 
POST: 6/6/90 2nd week 3.95 inches 
Evaluated: 7/27/90 
Soil: Silt loam; Weeds: Cocb z Cocklebur 
% OM 2. 9 ;  pH 6.7 
COMMENTS: Very heavy natural cocklebur 1nfestat1on. No other 
significant weeds present. Excellent yield response to 
weed control. Crop response w1th most treatments was not 
a s1gnif1cant factor. Data 1nd1cated control of 75% of 
greater requi red to maintain yield level similar to 
maximum control treatment. 
Yield 
Treatment lb/A act. % Cocb bu/A 
Check 0 42.7 
Accent+Banvel+COC .0469+.25+.75 qt 94 109.6 
Accent+Banvel+X-77 .0469+.25+.25% 94 113 .2  
Accent+Buctr1 1+COC .0469+.S+.75 qt 83 104.5 
Accent+Buctril+X-77 . 0469+.5+. 25% 89 101. 7 
Accent+Harksman+COC . 0469+1.4+.75 qt 98 112.0 
Accent+Marksman+X-77 .0469+1.4+. 25% 95 96.6 
Accent+Pinnacle+COC .0469+.0037+.75 qt 35 69.1 
Accent+Pinnacle+X-77 . 0469+.0037+. 25% 27 38.4 
Accent+P1nnacle+X·77 . 0469+.0037+. 125% 33 64.0 
Accent+2.4·D am1 ne+COC . 0469+.38+.75 qt 86 107.7 
Accent+2 .4 ·D amine+X ·77 . 0469+.38+. 25% 76 106.0 
Accent+atrazine+COC .0469+.75+.75 qt 65 98.6 
Accent+atrazine+X-77 .0469+.75+. 25% 66 94.8 
Accent+COC . 0469+. 25% 33 55.2 
Accent+X -77 . 0469+. 25% 27 60. 6 
Pursuit+X-77 .063+.25% 86 105.0 
81 
Table s .  foxtail Re•oval Ti•ing 1n Corn 
Planting Date: 5/17/90 Precipitation: 1st week 2 . 37 inches 
PPI&PRE: 5117/90 2nd week 0 . 95 inches 
EPOS: 6/6/90 
POST: 6/15/90 
LPOS: 713/90 
Evaluated: 8/12/90 
Soil: Silty clay loam; 
% OM 3 .2 ;  pH 6 . 9  
Weeds: Grft a Green foxtail 
Colq . Common lambsquarter 
COMMENTS : Very heavy foxtail. Control less than required for 
maximu1 yield without cultivation. Very heavy rainfall 
during first week; cool soil temperatures in early season. 
Postemergence ratings indicate growth from later flushes . 
Yield data 1nd1cate importance of early season control 
even i f  grasses emerge later. 
Jreat11ent lb/A act. 
PREPLANT INCORPORATED 
Check 
Eradicane 
PR£EMERG�NCE 
Dual 
EA!L! POSTEMERGENCE 
Accent+COC 
PO�TEMERGENCE 
Accent+COC 
�A!E POSTEMERGENCE 
Accent+COC 
LSD 
•Product/A 
4 
2 .5  
.0312 ( .67 oz•)+ .75 qt 
. 0312 ( .67 oz*)+.75 qt 
.0312 ( .67 OZ*)+ .7S qt 
{ .05) 
82 
Southeast Farm 
Yield 
Gr Bdl f  bu/A 
0 0 13.2 
75 74 63.5 
18 19 17.7 
52 76 65.8 
72 89 67.3 
60 83 38 . 8  
9 28 25.0 
Table ,. Salvage Weed Control · Paraquat Postd1 rected Corn 
········ ·········&�--��·-··········· .... ···· -�--� � - -- ---- -� - ·· ··· ······· 
Plenttng Date: ,1291,0 Precipitation: 1st week 1 .18 1nch11 
POST: 7/23/90 2nd week 0.11 1nchee 
Ev1luet1d: 8/12/90 weeds: Yett . Yellow foxtail  
S011 :  Clay; I OM 3.3; pH 7.5 Tawh • Tall w1terh11p 
C(»Vi!ENfS:- �PJJl fed wH.h sM elded spuye1'. HeaiJ�' weed prt1ssure �1 1 
lrutwt 
Check 
Gr110xon1+X·77 
Gr1110xone+X·77 
Cr1110xon1+ 
atr1z1ne+X-77 
Gr1110xone+ 
atrazine+X-77 
tre•t•nts provided exce , l 1.m wn�cl CtJnlr1n : ·11te rlothes. 
d1d not develop. Crop r .pons rating ba�ed an plln l ie f 
1!'ff�Ct!i. Ttfflre w s no y ht1 d responsig; 'l'of1 1!'ctlng ttre 
1effeC"t of early 2ea!lan ig-eed growth and ph!n'tY of ra, n 
during 11d·season. No cultivation. 
I ,. Y1e1d 
lD#A &ct. llil Tawh YCCB• bu IA 
0 0 0.0 ,,., 
.25+ .5% 93 90 13.3 42.4 
. 38+ • .5� 9.5 94 21. 7  44.7 
.25+ .5+ .51 9S 92 10.0 49.9 
.38+.5+.51 95 96 13.3 ,0.2 
LSD ( .05) 4 3 12.2 13.3 
83 
Table 7.  Herbicide Rate/Cultivation Corn 
Previous Crop: Soybeans Precip1tat1on: lst week 1.60 1nches 
Planting Date: 4/26/90 2nd week 1.46 inches 
PPI&PRE: 4/26/90 Weeds: Gr • Green foxtail 
POST: 616190 8dlf . Tall waterhe1p, 
com•on la1bsquarter 
Evaluated: 9/12/90 
Soil: Clay; % OM 3 . 3 ;  pH 7 . 5  
COtfitENTS: Third year 1n long ter• study. Previous soybean 
treat•ents were an equivalent level of herbicide and 
cultivation. Increasing grassy weed pressure noted tor 
reduced rates without cultivation; especially for 
preemergence treat•ents .  Yields were si•ilar except for 
cultivation alone. Broadleaves increased 1n the 
cultivation and Bladex post treat•ent. A single 
cultivation appears to be 11•it1ng the increase 1n weed 
density, even at reduced herbicide rate. 
Grass Bdlt Yield 
2 Yd Sq 2 Yd Sq I Grass I Bdlf b�IA 
Treatment lb/A act. 9/12/90 9112190 9112190 9U21IIC1 Ull51W 
PREPLANT INCORPORATED 
Erad1cane+Bladex 2+1 
Erad1cane+Bladex 3+1.5 
Eradicane+Bladex 4+2 
33 .7 
30.0 
26.0 
Eradicane+Bladex 
Erad1cane+Bladex 
Eradicane+Bladex 
2+1 (1 cult) 12.7 
3+1.5 (l cult) 1 .7  
4+2 (1 cult) 3 .3  
PREEMERGENCE 
Lasso {Band) 
POSTEMERGENCE 
Bladex 
PRE EMERGENCE 
Lasso+Bladex 
Lasso+Bladex 
Lasso+Bladex 
Lasso+Bladex 
Lasso+Bladex 
Lasso+Bladex 
(2 cult) 49.7 
3 (2 cult) 1 .  7 
2 (2 cult) 14.3 
1+1 
1 . 5+1 . 5  
2+2 
1+1 (1 cult) 
1 .5+1.5 (l cult) 
2+2 (l cult) 
LSD (. 05) 
102 .3 
106. 3 
52.7 
7. 7 
3 . 0  
9 . 7  
37 . 3  
84 
6 .3  
2 .0  
7.7 
1. 7 
0 .7  
0 . 7  
18.7 
4 . 7  
10. 7  
3 . 0  
8 . 0  
1 . 3  
2 . 0  
1 .7  
3 .0  
8.4 
78 
72 
81 
91 
97 
95 
76 
93 
86 
69 
67 
79 
92 
95 
96 
12 
70 
80 
79 
93 
98 
98 
54 
76 
78 
85 
91 
93 
97 
95 
11 
105 .2  
107.7 
104. 7  
104 . 7  
106.9 
101.5 
78.9 
102.8 
102., 
10,. ,  ,, ., 
105 .9 
102., 
100.5 
104.1 
14.7 
Table 8. No·Till/EPP Tillage Comparison · Corn - - · · · · · · · ···· · · - · - - - - - -- - - - - - - - - - - - --- - - - · - - - - - - - - · · - - - - - · - · - · · · · · - ·--· - · · ·  
Planting Date: 4/26/90 
EPP: 4/12/90 
PPI&PRE: 4/26/90 
Evaluated: 8/12/90 
So11: Silt loam; 
% OM 2 .9 ;  pH 6. 7 
Precipitation: 1st week T inches 
2nd week 0.28 inches 
Weeds: Grft . Green foxtail 
Tawh . Tall waterhemp 
COMMENTS: Study was designed to compare performance of early 
preplant (t111age) with the same herbicides in no-till 
system. Excellent weed control with all herbicide . 
treatments. Moderate weed pressure. However, yields 
tended to be higher 1n t111ed plots than in no·till. 
suggesting some yield response greater than the 
value of weed control. 
Treatment lb/A act. 
EARLY PREPLANT 
Check (tillage) 
Check (no tillage) 
Oual+atraz1ne {tillage) 2.5+1 
oual+atrazine (no tillage) 2 .S+l 
EARLY PA�PLANT & PREEMERGENCE 
oual+atrazine&Dual 1.5+1&1 
(tillage) 
Oual+atraztne&Dual 1. 5+1&1 
{no tillage) 
PREPLANT INCORPORATED 
Eradicane (tillage) 
LSD ( . 05) 
4 
85 
% Grft 
8/12/90 
0 
25 
99 
96 
99 
99 
9S 
7 
% Tawh 
8112190 
0 
30 
99 
98 
99 
99 
96 
13 
Yield 
bu/A 
10/9/90 
93.6 
76.5 
105.7 
73.2 
97.1 
97 . 4  
103.1 
19. 3  
Table 9. R1dge4 T111 Herbicide/Rate Corn 
············ · · ··-- · · · - - ---- ----------- ------ ----- - · -- · - - - · · · · - · · - - ·· · · · · ·  
Planting Date: 4126190 
PRE: 4126/90 
Evaluated: 9/12/90 
Soil : Silty clay loam; 
Precipitation: lst week 1.60 inches 
2nd week 1 . 46 inches 
Weeds: Gr • Green foxtail 
Bdl f • Kochia 
% OM 3. l; pH 6 . 0  
COMMENTS: Third year in long ter1 study. Co�parable treatments with 
the sa1e herbicide rate 1 s  used on soybeans in alternate 
years. 
Treatment 
3 Cultivations 
Lasso+Bladex 
Lasso+Bladex 
Lasso+Bladex 
lasso (Band)+ 
Blade>< (Band) 
Weed pressure increased significantly in the cultivated 
no herbicide plots and substantially reduced yield. 
lb/A act. 
l+l 
1.5+1 . 5  
2+2 
2+2 
Grass Bdlf Yield 
2 Yd Sq 2 Yd Sq % Grass % Bdlf bu/A 
9/12190 9/12/90 9/12/90 9/12/90 10/9/90 
0 . 7  30.0 94 48 74 . 3  
0 .0  0 .7  99 98 119.1 
0 .0  0 .3  99 97 118.9 
0. 3 0.3 99 98 113.5 
1 . 7  2 . 3  97 93 116 .4  
LSD ( . OS) 2 . 3  2.6 4 8 18 . l  
86 
Table 10. Soybean Herbicide Demonstration 
· --- . . . .  · · · · ---- � - - ··---� � � · ················· 
Previous Crop: Corn Precipitation: 1st week 2.71 inches 
PPI&PRE: 5/18/90 2nd week 0.61 inches 
POST: 6119190 
Eva 1 uated: 7125 /90 Weeds: Gr • Gre.en foxtail 
Soil: Silty clay loa•; Bdlf . Co••on lalbsquarters. 
% O .M .  3 . 2 ;  pH 6.7 tall waterhe•p 
COMMENTS: Heavy weed pressure. High rainfall first week. Length or 
control reduced; observations three weeks after treat•ent 
1nd1cated �ore effective control. Cultivation would have 
been required for several treat11ents. Long ter• average 
gives a •easure of cons1stancy. 
Percent Weed Control 
1990 3 Yr. Ave. 
Treatment lb/A act. it 8.dU lit Bd1r 
PREPLANT INCORPORAT�O 
Check 0 0 0 0 
Pursuit .063(4 oz*) 60 98 
Treflan .15 63 35 79 70 
Sona1an l 73 78 82 85 
Prowl 1.25 70 '' 81 81 
Tref1an+Sen/Lex . 75+ . 38 79 92 84 91 
Command 1 70 20 81 S2 
Co111mence l.31 80 86 a, 89 
Treflan+Command . 7S+.75 8.5 88 87 89 
Command+Sen/Lex . 75+.2.5 78 89 81 92 
Command+Pursuit .5+.063(4 oz*) 88 98 
Command+Pursu1t .5+ . 032(2 oz*) 93 98 
Treflan+Pursuit . 75+.063(4 OZ*) 96 98 94 '' 
Treflan+Scepter .75+.067(.33 pt*) 96 98 94 95 
Treflan+Scepter . 75+ . 125(.66 pt*) 95 98 95 91 
Commence+Sen/Lex 1 . 31+ . 3  a, 96 87 93 
Prow1+Pursu1t .875+. 063(4 oz*) 93 98 92 95 
Prowl+Pursu1t l .25+. 032(2 OZ*) 98 98 
Prowl+Pursuit+Sen/Lex .875+. 032(2 OZ*)+.2S 88 92 
�HALLOW PR�PLANT INCORPQRATEO 
Lasso 3 40 45 62 67 
Dual 2.5 S8 38 61 S6 
Oual+Command 2+.75 '' 33 68 60 
Lasso+Treflan 2+ .5  90 90 83 87 
lasso+Pursuit 2+ .063(4 OZ*) 88 97 89 '' 
t!lli:el��jT rn,nae&1BU�Q I. Pft£["'ERG£HCE 
Treflan+Sen/Lex&Sen/Lex . 75+.25&.38 90 98 92 91 
Treflan&Sen/Lex .75&.S 88 98 92 98 
87 
Tab1e 10. Soybean Herbicide Demonstration Continued 
••• • • � • - -- - - � - � - � • � •••• • • · - - - - - - - -- - � ••w••• • •• ••• • • ••• ••• • •• • •  • - • • � - • •  
Percent Weed Control 
1990 3 Yr. Ave. 
Treatment lb/A act. 
PJ!EPLAHI JNCOBfDRATEQ & PnSTEM�RGf�Ct 
Gr Bdlf Gr lid]l 
Pursuit&Pursuit+X·77 . 032(2 oz*)& 
PRE EMERGENCE 
Am1ben 
Lasso 
Dual 
Pursuit 
Lasso+Sen/Lex 
Oual+Sen/Lex 
Lasso+Pursuit 
Lasso+Pursuit 
Lasso+Lorox 
PR,EMERGENCE & POSTEMERGENCE 
Lasso&Pursu1t+X·77 
Lasso&Scepter+X-77 
Lasso&Basagran+COC 
Lasso&81azer+X·77 
Lasso&Cobra+X·77 
Lasso&Blazer+Basagran+X-77 
Lesso&Pinnacle+X-77 
Lesso&C1assic+X-77 
.032(2 oz*)+. 25% 
3 
3 
2.S 
. 063(4 oz*) 
2+.5 
2+. 5  
2+. 063(4 OZ*} 
2+.032(2 oz*} 
2+1 
2&.063(4 oz*)+. 25% 
2&.063(.33 pt*)+.5% 
2&1+1 qt 
25 
17 
85 
74 
87 
83 
91 
73 
73 
93 
86 
68 
2&.S+.s, 75 
2&.2+. 1251 78 
2&. 38+.25+.5% 69 
2&.0039(.25 oz*)+. 25% 60 
2&.011(.75 OZ*}+.25% 70 
Lasso&Pinnacle+Classic+X-77 2&.0039+.0039+.25% 
Lasso&Basagran+P1nnacle+X-77 2&.5+.0039+. 25% 
65 
60 
PO'S TE"'MERilliE'NC-E 
F'us i1 ade+COC 
Poast+COC 
Whip/Opt i on+COC 
Assure+COC 
Pursu1t+X·77+28% N 
Poast+Blazer+Basagran+COC 
Assure+P1nnac1e+ 
Classic+X-77 
LSD ( .05) 
. 187(1.S pt*)+l qt 
.2(1 pt•)+l qt 
. 15(1.2 pt*)+l qt 
.0875(.9 pt*)+l qt 
.063+.25�1 qt 
.3+. 25+.5+1 qt 
. 1125+.0039+ 
.0039+.25% 
88 
87 
93 
94 
89 
82 
78 
68 
35 
66 
48 
90 
95 
97 
98 
89 
65 
83 
87 
93 
80 
92 
93 
95 
95 
95 
98 
0 
0 
0 
0 
68 
90 
78 
69 
72 
70 
81 
73 
90 
71 
93 
69 
76 
73 
76 
79 
83 
89 
88 
90 
21 
70 
62 
43 
79 
67 
96 
75 
87 
88 
88 
93 
93 
96 
0 
0 
0 
0 
20 
Table 11. Velvetleaf Herbicide Evaluation Soybeans 
····-······ · - - - - - - - - - - - -- - - ·-�· . . . . . . ... . . ... -�··· · · ··-······ ··-�---
Planting Date: 5/18190 Precipitation: 1st week 2 . 71 inches 
PPI&PRE: 5/18/90 2nd week 0 . 61 inches 
POST: 6/19/90 
LPOS: 7/23/90 Weeds: Vele = Velvetleaf 
Evaluated: 8/8/90 
So11: Silty clay loam; 
% OM 3.2; pH 6 . 9  
COMMENTS : Heavy velvetleaf density. Heavy rainfall first week. Distinct 
comparisons. Seven treatments exceeded 95% control. Yields 
reflected level of weed control. Generally yield was not 
reduced if control was at 90% or greater. No s1gn1f1cant crop 
response noted. No cultivation. 
Treatment 
PREPLANT INCORPORATED 
Check 
Prowl 
Treflan+Sen/Lex 
Command 
Command 
Commence 
Treflan+Command 
Treflan+Command+ 
Sen/Lex+Pursuit 
Treflan+Command+Sen/Lex+ 
Pursuit+Scepter 
Commence+Sen/Lex 
Sen/Lex+Command 
Treflan+Scepter 
Prowl+Pursuit 
Prowl+Pursuit 
Treflan+Pursu1t+Sen/Lex 
Treflan+Pursuit+Command 
scepter+Pursuit 
SHALLQit eR1EPLANT lNCQ:jPD8A.TfD 
lb/A act . 
l .25 
. 75+.38 
. 75 
1 
l . 31 
.75+1 
. 75+.33+ . 167+. 021 
. 75+. 25+. 125+ 
. 016+.031 
1 .  31+. 38 
. 25+ . 5  
. 75+. 125 
. 875+. 063 
. 875+. 032 
. 75+. 032+ . 25 
. 75+.032+.5 
. 063+. 032 
Lasso+Pursuit 2+. 063 
Pf!gfLANT lNCQ�POfM fuU ' �ffE£MfRGEJ>lC� 
Treflan&Sen/Lex . 75&.5 
Treflan+Sen/Lex&Sen/Lex . 75+. 25&.38 
-=U_,51Q� ­Yiel d 
% Vele bu/A 
0 
10 
86 
98 
98 
90 
98 
99 
92 
99 
98 
so 
83 
80 
90 
88 
79 
86 
96 
5. 9 
20.4 
27.l 
21. 6 
26. 8 
29.l 
26 . 5  
22. 8 
22.4 
21.2 
23 . 9  
19 . 6  
20.0 
20.0 
23 . 0  
24.2 
25.0  
26.0 
25.0 
28 . 4  
'.f!BfPLANT lrtCAAfORI\Tp) & POSlf;!•tf;FGF�':E PursutU.'Pur�u;t • .!(�77-28 Ol2A 032+.25%+1 qt 83 27.5 
89 
3 Ye, Ave. 
Y1efd 
% Vele bu/A 
0 
32 
91 
92 
96 
90 
.. 
98 
97 
78 
88 
86 
72 
88 
11 .3 
1a . e  
25. 7 
24. 7 
25. 7 
26.3 
26 . 6  
28.1 
24.3 
26.1 
25.5 
22 . 8  
26 . 1  
Table ll. Velvetleaf Herbicide Evaluation Soybeans 
� - -· � - - - - - - - � •••••&••• • � - - - - P--- - - --�--••••-•••� •••••••••••• • • ••••••• • • • • • • •  
1990 � r.r. �\ll:1 
Yield Y1eld 
Treatment lb/A act. � Vele bu/A % Vele ID!lA 
PREEMERGENCE 
Lasso+Sen/Lex 2+.5 90 21 . 1  63 17 . l  
Oual+Sen/Lex 2+ .5  90 29. 0  64 21.5 
Lasso+Pursu1t  2+.063 84 26.5 75 22 . 8  
Lasso+Lorox 2+1 35 8.9 25 ll.6 
· PRBPb�1tlT lN'�QRPt'rffArED l FOSTENERGE1i£g 
Tref1an&Blazer+28% N . 75&.5+1 gal 56 15.4 S6 17.2 
Tref1an&B1azer+ 
Basagran+28% N . 75&..25+.5+1 gal 75 26.2 62 21.4 
Treflan&aasagran+28% N . 75&1+1 gal 83 24.3 77 21.4 
PRtPbAtil IU,QBeDRArED & I.BT§ f_OS-TEMEIUiENCf 
Treflan&Basagran+281 N .75&1+1 gal 54 10 .6  
e)1ijP�!�! l�CORPQRATEQ .i eoitEt:1EliCE�C£ 
Tr�rlaf'l6:Basagran.Dasn+28 � .75&.l+l qt+4 gal 86 24.3 86 23.8 
P,R[P.lAM'lf' tNCO�PDRAlED l POST�MfRGENCE � LATE easTDtEACi,,N,t 
Treflan&Basagran+28% N& . 75&.5+1 gal& 
Basagran+28% N .5+1 gal 86 19. 8  78 23.4 
fBEPUHt 11,u::oaf!?�BIE'D rt POST£N£RC�Uts 
Treflan&Cobra+28% N .75&.2+1 qt 62 20 .6  66 22.l 
Treflan&Cobra+COC .75&.2+1 pt 83 23 .0  76 20 . 8  
Treflan&Classic+28% N . 75&.0117+1 gal 74 25.9 59 20 .3 
Treflan&Pinnacle+ . 75&.0039+ 
X·77+2� N .25%+1 gal 66 22. 8  52 19. 4  
Treflan&Pinnacle+Classic+ . 75&.0039+ .0039+ 
X·77+28% N .25%+1 gal 82 20.0 69 22 . 8  
Treflan&Pursuit+X·77+28% N . 75&.063+. 25%+1 gal 86 24.2 78 23.6 
Treflan&Basagran+ . 75&.5+.0039+1 gal 75 26.5 
Pinnacle+28% N 
Treflan&Basagran+Pursu1t+ . 75&.33+. 021+ 
Cobra+X-77+28% N .07+. 25%+ l gal 75 26.9 
Check 0 6.9 
LSD ( .  05) 20 10 . 0  15 s .s · -·········-····--- ---···· ·····-·---·········--···· ···-- ··· · · · · · · ·------·----- · ·  
90 
Table 12. Cocklebur Demonstration Soybeans 
· ··· ····-- · · · ··· · -- · - -·-- - - -- - -- · -- - · · · - · - ···· · · · · · · · - ---· · --- -·---· · ·· · · ·· 
Planting Date: 5/18/90 Precipitation: 1st week 2.37 inches 
PPI&PRE: 5/18/90 2nd week 0.95 inches 
POST: 6/19/90 
LPOS: 7/23/90 Weeds: Cocb � Cocklebur 
Evaluated : 8/8/90 
Soi l :  Silty 1oaa; 
S OM 2.9; pH 6.7 
COlt4ENTS: Cocklebur density was heavy and unifora. Cocklebur 
control was good with aany of the postemergence treat•ents. Excellent 
y1e1� response tro• weed control . 
1'90 � Yr. 
% ffilcl' � 
Ave, 
Yield 
Treat•ent lb/'A act. Cocb Bu/A Cocb Bu/A 
f!EPLANI INCORPORATED 
Check 0 6.9 0 12.0 
Pursuit .063 50 24.3 64 27.0 
Sen/Lex .38 62 24.9 66 26.2 
ltffE
PL!ftiT' !NCDRPClAAi�fi '1 Ef!t�MprG�� 
Sen/Lex&Sen/Lex .38&.25 71 31.3 74 29.7 
eosTEM�RGENkE 
Basagran+COC 1+1 qt llill 34.0 91 28.3 
eQIT(MERGEMCE & LATE POST£MERGENCE 
Basagran+COC&Basagran+COC .5+1 qt&.5+1 qt 9'A 29.3 95 27 . l  
POST EMERGENCE 
Cobra+COC+28% N .2+1 pt+l gal 94 29.6 93 23.6 
Blazer+X·77 .5+.5S 60 33.1 62 25.2 
Classic+X-77 .0117+.25% 95 38.5 93 27.7 
Pursu1 t+X-77+281 H .063+.251+3 qt 95 39.3 96 32.0 
P1nnacle+X ·77 .0039+. 125% 25 20.6 38 21.7 
Pinnacle+Classic+X-77 .0039+.0039+. 125% 96 35. 3 
Scepter+X-77 .063+.25l 91 34.9 
Basagtan+P1nnacle+ 
X-77+281 N .S+.0039+.25�1 gal 85 32.0 
�AT£ PQST�MERGENCE 
Rescue+COC 1.5+1 qt 20 12.6 53 19.8 
Rescue+Blazer+X-77 l+.25+.5� 35 17.5 56 21.6 
LSD ( .05) 18 5.6 15 6. 3 
i. P,rroduc:i ti A 
91 
Table 13. Postemerge Volunteer Corn Control Soybeans 
� · - · · · · ···-- --- ·-------- --·------------- - - · · · · - · � ·· · · · · · ·- -····-·· · ····--
Planting Date: 5/18/90 Precipitation: 1st week 2.71 inches 
PPI: 5/18/90 2nd week 0.61 inches 
POST: 7/3/90 
Evaluated: 7/25/90 Weeds: Voco . Volunteer corn 
Soil: Clay; i OM 3.3 ;  pH 7.5 Yeft . Yellow foxtail 
COMMENTS: Study was designed to compare postemergence herbicides for 
grass control in soybeans alone. and in tank-•ix 
combinations with broadleaf herbicides. Only one PPI 
treatment provided good volunteer corn control. 
Antagonistic reactions from the broadleaf components were 
evident for both yellow foxtail and volunteer corn 
control. Interactions observed were weed and 
tank-mix specific. 
Treatment 
PREPLANT INCORPORATED 
Check 
Treflan 
Pursuit 
Scepter 
Scepter+Pursu1t 
POSTEMERGENCE 
Poast+Pursuit+COC 
scepter+X·77 
Poast+Basagran+Dash 
Poast+COC 
Check 
rus11ade 2000+COC 
Assure+COC 
Whip/Option+COC 
Pantera+COC 
Poast Plus+COC 
Assure II 
lb/A act. 
.75 
.063 
. 125 
.042+.042 
. 14+. 063+1 qt 
.063+.25% 
. 14+1+1 qt 
. 14+1 qt 
. 094+1 qt 
. 06+1 qt 
. 1+1 qt 
. 06+1 qt 
. 14+1 qt 
. 0625 
0 
62 
42 
98 
57 
67 
68 
67 
86 
0 
89 
99 
88 
98 
84 
97 
92 
0 
93 
90 
89 
84 
87 
51 
94 
90 
0 
82 
87 
82 
91 
87 
86 
+ Basagran 
� % 
Voco Yeft 
57 78 
83 38 
92 68 
71 75 
93 68 
69 37 
94 78 
+Pinnacle+ 
Classic 
� % 
Voco Yer\ 
37 74 
87 73 
91 61 
67 76 
90 67 
74 83 
96 83 
Table 14. Herbicide Rate/Cultivation Soybeans 
· · ··-···--····- ····--- · -- · -·-· ·--·-········-··· ······--··········· ····---·· ·  
Previous Crop: Corn 
Planting Date: S/18190 
PPI&PRE: 5/18/90 
POST: 6119190 
Evaluated: 9/12/90 
Soil : Silty clay loa•; 
Precipitation: 1st week 2.71 i nches 
2nd week 0. 61 i nches 
Weeds: Gr . Green foxtail 
% OM 2 .9 ;  pH 6.0 
Bdlf • Com•on 
laabsquarters 
COMMENTS: Third year i n  long-ter• study. Comparable treatments, 
with the same herbicide rate, are used on corn 1n 
alternate years. Increasing weed pressure and reduced 
yields noted for the postemergence, herbicide band, and 
cultivation alone treataents. Weed pressure increasing i n  
the low rate, no cultivation treat•ents. A single 
cultivation continues to limit increasing weed pressure 
even at reduced rates. 
Yield 
% Grass % Bdlf bu/A 
Treatment lb/A act. 9/12/90 9/12/90 9/27/90 
PREPLANT INCORPORATED 
Sonalan+Sen/Lex .S+. 125 86 79 28.6 
Sonalan+Sen/Lex .75+ .25 87 84 34.1 
Sonalan+Sen/Lex l+.38 97 94 37.0 
Sonalan+Sen/Lex .5+.125 (1 Cult) 94 92 34 . 0  
Sonalan+Sen/Lex .75+.25 (1 Cult) 97 94 37 . l  
Sonalan+Sen/Lex 1+ .38 (1 Cult) 97 98 33.l 
(2 Cult) 65 38 17.5 
PREEM�RGENCE 
Dual (banded) 2 .5  (2 Cult) 87 43 20 . l  
POSTEMERGENCE 
Poast+Blazer+COC .2+.S+l qt (2 Cult) 92 49 21 . 4  
PRE EMERGENCE 
oual+Sen/Lex l+ .25 77 90 27 . l  
Duat+Sen/Lex l.S+ .38 87 95 31.S 
Dual+Sen/Lex 2+ .5  93 96 29.6 
Oual+Sen/Lex l+.25 (1 Cult) 93 98 33 .7  
oual+Sen/Lex l .5+ .38 (1 Cult) 97 99 38.9 
Oual+Sen/Lex 2+ .S (1 Cult) 98 96 36.3 
LSD ( .OS) 18 16 S .9  
93 
Table 1'. Herb1c1de Rate/R1dge·T111 Soybeans · · -- - -- · - ---- · - · · · · · · · · · · · · · - - - - · · · · · · · - - · · · - · · ----- -- - ···- · · · � � ---- �-- ---- -
Planting Date: 5/22/90 
Precipitation: 1st week 1 .70 inches 
2nd week 0 .17inches 
PRE: 5/22190 
Evaluated: 9/12/90 
Soi1: Silty clay loam ; 
% OH 3. 1 ;  pH 6.0 
Weeds : Gr • Green foxtail 
Bdlf . Com•on 1ambsquarter, 
koch1a 
CO�ENTS: Third year in long ter• study. Co•parable treat•ents and 
herbicide rates used on corn in alternate years. 
Broadleat weed pressure has increased 1n the herbicide 
band, and the cultivation · no herbicide treataents. Low 
herbicide inputs when co•bined with the ridge · 
cultivation syste� continue to provide adequate weed 
control . 
Grass Bdlf Yield 
2 Yd Sq 2 Yd Sq % Grass I Bdlt bu/A 
Treab1ent lb/A act. 9112190 9112190 9/12/90 9112190 9127/,0 
3 Cultivations 4.0 24.3 9S 33 12.7 
Lasso+Sen/lex 1+.25 0 .0  0.7 98 90 32.6 
Lasso+Sen/Lex 1.5+.38 0.0 0. 0 98 '' 33.4 
Lasso+Sen/Lex 2+.S 0. 0 o .o 98 94 33.7 
Lasso (Band)+ 
Sen/Lex (Band) 2+.5 0.0 5.3 97 60 28 . .5 
LSD ( . OS) 5 . 8  16.8 2 19 11.S 
94 
Table 16. No·Till Herbicides Corn 
········-···--···-· ········-····& • • •-·--·�·-········ · · ··--·······--···· · ···· 
Previous Crop: Soybeans 
Planting Date: 5/8/90 Precipitation: 1st week 0.33 inches 
2nd week 0.12 inches 
Weeds: Gr • Green foxtail 
FALL: 10/31/89 
EPP: 3129190 
PRE: 5/11/90 
POST: 6115190 
Evaluated: 7/25/90 
Soil: Silty clay loa•; 
% OM 3.2 ;  pH 6.2 
Bdlf a Tall waterhemp 
COMMENTS: Continuous no-till system; previous filler crop no-till 
soybeans. Combination EPP and/a PRE treatment performance 
best 1n 1990 and have the highest long·term yield and weed 
control percentage. rall atrazine and/or Dual failed to 
extend grass control into the 1990 season. Atrazine alone 
or in combination with Bladex was superior to 81 adex 
alone. 
Table 17. No-Till Herbicides Stubble · Soybeans 
· -·-·-·····-·--·-··--··· -·------ · · ·-· -·-····· ·-- · ·- · · ·-· · · · -·-·-- · · · - · ·---
Previ ous Crop: Wheat 
Planting Date; 5/22/90 
FALL: 10/31/89 
EPP: 3/29/90 
PRE: 5/22/90 
Evaluated :  7/25/90 
Soil: Silty clay loam; 
Precipitation: 
EPP: lSt week 
2nd week 
PRE: 1st week 
2nd week 
0.02 inches 
Trace 
l. 71 i nches 
0.17 inches 
% OM 3.2 ;  pH 6.2 Weeds: Gr = Green foxta11 
Bdlf • Tall waterhemp 
COMMENTS: Long term no-till; small grain in filler year. Excellent 
comparative test. Heavy grass pressure. Performance 
distinctly different rro• recent years. Residual effects 
of fall and EPP spring applications did not extend into 
mid·season. Split application of combinations were eost 
consistent; preemergence treatments performed considerably 
better than the 3-year average. Yields reflect weed 
control. 
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Tab1e 18. No·T111  Herbicides Corn Sta1k• • Soybeans 
· · · · · · · · - - - · · · · · � - · - - - · - - ---·---- ---··---·-�· - -········ · ·······-· ········ 
Previous Crop: Corn 
Planting Date: 5/22190 
Prec1p1tat1on: 
EPP: 1st week 0.02 inches 
2nd week Trace FALL: 10/31/89 
EPP: 3/29/90 
PRE: ,122/90 
POST: 6/19/90 
PRE: 1st week 1 .70 inches 
2nd week 0.17 inches 
Evaluated: 7/25/90 Weeds: Gr . Green foxtail 
Soi l :  S11ty clay loaa: Bdlf . Tall waterheap 
I OM 3.2;  pH 6.2 
CotttEHTS: Moderate grass and broadleaf pressure. Spl it treataents 
of EPP spring and pree .. rgence c0tlb1nations were •ost 
consistent. Excellent control . No cultivation. 
Table 16. No·T 1 1 1  Herbicides · Corn 
1990 3 Yr. Ave. 
Yie1d v1e1a 
FALL EARLY PREPLANT PRE EMERGENCE POST EMERGENCE Gr Bdlf Bu/A Gr Bdlf Bu/A 
Atraz1ne(3) 70 98 74.5 81 99 96.4 
Atrazine(2)+ 
Dua1 (2.5) 16 98 68.0 84 99 91.9 
Atraz1ne(2) Dua1 (2.5) 81 97 100.5 90 98 117 . 7  
Atrazine(3) 91 99 107 .8  84 99 103 . 4  
Atrazine(2)+Dua1 (2.5) 88 98 97.3 90 99 115.9 
Atrazine(2)+lasso MT(2.5) 84 96 101.1 89 98 106.2 
Atrazine(2) oual (2.S) 95 96 123.4 90 98 121.5 
Atrazine(l.33)+0ua1 (1 .5) Atraz1ne ( . 66)+Dual (l) 94 97 109.7 95 98 125.2  
Atrazine( .5)+ Atrazine( .5)+ 
! 
B1adex(l.S)+Oual (l.5) Bladex(l)+Dual(l) 97 99 114.4 96 99 126.9 
Bladex(2)+0ua1 (1 .5) Bladex(l)+Oual(l) 86 95 86.5 84 96 104.8 
Atrazine(.5)+ Atraz ine ( .5)+ 
81 ade><(l.5) B1adex(l.5)+X-77( . 51) 95 99 105 .8  93 99 124.5 
Bladex(l. 5)+Atrazine( .5) Accent( . 031)+X-77(. 125%) 84 96 106.5 
Gra�oxone( . 5)+X·77( .5%)+ 
Atraz ine(l .5)+0ua1 (2) 92 94 108 .5 88 95 118 .2  
Gramoxone( .5)+X·77( . 5%)+ 
Atraz1ne(l)+B1adex(2)+ 
oua1 (2 . .5) 95 97 96.7 84 96 109.9 
2 ,4·0 es(l)+COC(l qt)+ 
Atraz1ne(l}+Bladex(2)+ 
Lasso MT(2.5) 96 97 117 .9  86 97 126.2  
Gramoxone( . S)+X-77( .51)+ 
Lasso MT(2.5) Atrazine(l .5)+COC(l qt) 81 84 112.2 85 93 126.4 
LSD ( .05) 12 4 21.2 
Table 17. No·T111 Soybeans in Stubble Demonstration 
2 Yt A 
IDO 3 Yr Ave. Y1e1 
F'AIJ: EARLY PREPLANT PREEHERGENC� !t Bg11 Gr Bdlf .!tY.L 
Scepter(. 12S)+Dua1(2.5) s, 92 78 96 25. 
Pursu1t(.063)+Dua1(2.S) 68 94 
Pursu1t(.063)+Prowl(l.5) 78 9S 94 96 36. 
Pursuit( .063) 40 90 
Prev1ew(.48)+Dual(2.S) 20 84 
Pursu1t(. 032)+0ua1(1.5) Pursu1t(.031)+Dual(l) 91 93 
'° Pursuit(.063) 6-4 90 
t,lD Pursu1t( .063)+0ua1 (2.5) 75 94 ·--
Pursuit( .063)+Dual(l.S) Oua1(1) 88 90 
Prev1ew(.42)+Dual(l.S) Dual(l) 79 88 87 94 32. 
Pursuit(.063)+Prowl(l.S) 86 92 93 96 40. 
Prowl(l.S)+Sen/Lex(.38) Sen/Lex(.33) 65 84 82 90 26. 
Lasso HT(l.5)+Sen/Lex( . 38) Lasso MT(l)+Sen/Lex( . 33) 84 90 79 90 20. 
Lasso(l.S)+Senllex(.38) Lasso(l)+Sen/Lex( .33) 40 89 59 89 17. 
oual(l .S)+Sen/Lex(.38) Oual(l)+Sen/Lex(.33) 82 85 81 89 22. 
Acetochlor(l.5)+Sen/Lex( . 38) Acetochlor(l)+Sen/Lex(.33) 35 80 69 89 17. 
LSD ( .05) 21 6 10. 
Table 18. No·T1 ll  Soybeans i n  Corn Stalks Demonstration 
1990 3 Year Ave. 
Yield Y1e1 
f'ALL EARLY PREPLANT PRE EMERGENCE POST EMERGENCE §!: Bdlt bu/A ru: Bfil bu/ 
Dua1 (2.5) Sen/Lex( .S) 52 84 24. 3  61 75 17. 
oual(l.5) Dual(l)+Sen/Lex( .S) 76 83 31.S 72 77 26. 
Dual (1.5) oual(l)+Sen/Lex( .5) 82 80 25 . 6  71 87 19. 
oua1 (1.5) Dual(l)+Pursuit(.063) 96 97 32.4 94 90 32. 
Pursuit( .063)+Dua1 (2) oual(l) 95 97 32 .5  96 93 30. 
oual(l.S)+Pursuft(.032)+ 
Scepter ( .062) 65 96 29 .2 
oua1(3)+Sen/Lex(.38) Sen/Lex( . 33) 95 98 36.9 96 91 31. 
Gramoxone(.5)+X ·77( . 5%)+ 
Lasso MT(2.S}+Pursuit( .063) 98 97 35.7 97 8.5 33. 
Gramoxone( .5)+X ·77( . 5%)+ 
Oua1 (2.S)+Sen/Lex(.5) 97 95 35.6 72 81 27. 
Roundup(.75)+Lasso MT(2.5)+ 
Sen/Lex(.5) 92 94 34.8 74 88 29. 
2.4· D est(.75)+Roundup( . 18)+AS+ 
Lasso HT(3)+Sen/Lex( .5)+COC(l qt) 75 89 32.2 70 61 28. 
oua1 (2.5) Pursuit( . 063)+X,• 77 (. 25%) 81 64 20.6 88 56 28. 
oual (l.5)+Pursuit ( .032) Pursuit(.032)+X·77( .2.51) 90 86 29.9 
oua1(2.S) Class1c( . 0026)+P1nnacle 
( .0039)+X·77( .125X)+28% N 76 72 19.4 81 58 27. 
Roundup( .18)+AS+2,4·D Poast ( .3)+Blazet(.S)+ 
est(.75)+COC(1 qt) Basagran( .7S)+X·77( .1251) 86 80 28.0 80 72 33. 
Gramoxone( .5)+X·77( . 5%) Fus11ade(. 187)+81azer( .5)+ 
Basagran(.75)+X·77 ( . l251) 54 88 23 .7 .56 60 29. 
LSO ( . 05) 19 40 14. 
S.E .FARH 
REPORT 
FEEDING VALUE OF LOW TEST WEIGHT SORGHUM 
FOR GROWING-FINISHING PIGS 
R. C. Thaler, R. o. Goodband1, J. A. Hansen1, 
G. W. L1bal. R. c .  Hamilton 
Animal/Range Science 90-22 
Sorghum grains under nor1al c11mat1c conditions should achieve test weights 
greater than 50 l b  per bushel. In general, test weights can be affected by 
several factors including late planting, early frost or drought. Due to 
the drought cond1t1ons observed in recent years, many fields have produced 
light-test weight sorghum. Since smaller berry size indicates a reduction 
in starch content and, concomitantly. a reduction in energy content, 
reduced performance 1s often observed when feeding low-test weight sorghum. 
Therefore the objective of this study is to determine the feeding value of 
55 (NORM), 45(HED) and 35 (LOW) lb per bushel test weight sorghum for 
growing and finishing swine. 
{Key Words: Sorghum, Test Weight, Damaged, Grow · Finish, Performance) 
�rut:r't�antoJ Proc,oura: Pigs were allotted to dietary treatments based on 
W!1tih1t,� !if!)' ,anCII ancestry to provide four replicates per treatment. There 
were seven or five (finisher and grower respectively) pigs per pen. The 
grower trial was conducted as Kansas State University and the finisher 
trial was conducted at South Dakota State University, but the same grain 
source was used in both trials. Ga1n, feed intake and feed eff1c 1ency were 
measured in both trials. and dry matter (OMO) and nitrogen {NO) 
digestibility were determined ; n  the grower study on day 14 using a 
nondigest1ble marker {Cr2o3). 
The chemical composition of the sorghums used are presented in Table 1. 
Basal diets (Table 2) were formulated to contain . 80 and . 65% lysine, . 75 
and . 65% calcium and . 65 and . 55% phosphorus in the grower and finisher 
studies, respectively. Experimental treatments were (1) NORM · basal (2) 
MED substituted for NORM on a pound for pound basis. (3) LOW substituted 
for NORM on a pound for pound basis, and (4) a 50:50 blend of LOW/NORM 
substituted for NORM on a pound for pound basis. Pigs were offered feed 
and water ad libitum. 
1 In Cooperation with Kansas State University, Manhattan, KS 
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Table 1 .  Co•pos1t1on of Sorghum as Fed · � - · - - -� - - - - · - - - - - - - - - - - - - - · ---- - � - · - - - � · - · · · - ·- · · - - · · � �� -- - ·- · · ·· · · · --· 
Nutrient. % 
Protein 
Calc1u• 
Phosphorus 
Fiber 
Lysine 
Methionine 
Threonine 
Tryptophan 
8 Acid Detergent analysis. 
NORM 
9.7 
.02 
.28 
3.2 
.20 
.15 
.35 
.10 
Table 2. Co•pos1tion of Basal Diets (%) 
MEO 
10.2 
.04 
.30 
,.o 
.26 
• l.5 
.39 
.13 
LOI 
11 .5  
.07 
.37 
10.4 
.31 
.16 
.44 
.12 
· · · · -· · · · - - · · · -- · · · · · · · · - · · - · · · · - · · · · - -- · · · · --· ··. -- .. -·- - �  .... - - · ·  .... . . . . . .  . 
Ingredient Grower F'1n1sber 
Sorghua 75.00 81. lS  
Soybean aeal, 44% 21.65 16.20 
Monoca1c1u• phosphate 1.45 1.05 
Limestone 1 .05 1.00 
Salt .2S .25 
Vitamin preaix .25 .25 
Trace a1nera1 premix .10 . 10 
Chroaiu• oxide .25 
Total 100.00 100.00 
Result! and Discussion: Pigs grew at similar rates (Table 3) when fed diets 
containing NORM. MEO and LOW/NORM 1n the grower trial. However, ga1n and 
efficiency of feed utilization were nuaerically depressed for pigs fed the 
LOW diets when compared to pigs receiving the other 3 treat•ents . There 
was a significant reduction (P<. 05) 1n DMD for p1gs fed the LOW diets as 
compared to pigs fed all other diets. S1�11ar1y, NO was reduced for both 
LOW and LOW/NORM diets when fed to grower pigs. 
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Table 3. Effect ot Sorghu• Test Weight on Grower-finisher Pig Performance 
•••••••••••••••• • • • • •• • • • • • • • •• � - - • • • •- • • - - • - - • - · - - - - - a - •• •• • • • • • • • - • • • • • •  
Avg daily gain, lb 1 .30 1 .30 1 . 22 1.30 10.1 
Avg daily feed intake, lb 3 .73 3 .55 3.70 3.73 5.0 
feed/gain 2 .75 2.72 3.14 2 . 88 12.7 
D1gestib11itj, I 
Dry matter 71. 7 71.7 65.2 68.8 2. 7 
Nitrogen 82 . 2  81.0 72.0 78.8 1.9 
Avg daily gain, lb 2 . 10 2.05 2 .02 2 .01 7.0 
Avg daily feed intake, lb  7.30 7.07 7 .45 7 .45 6.6 
f'eed/ga1n 3.�0 3.46 3. 71 3 � 73 4 . 5  
8 Values are 1eans of 4 replicate pens containing seven (grower) or five 
6in1sher pigs per pen. LOW vs others (P, . 06) c LOW VS others (P(.01): NORM or MED vs LOW/NORM (P< .05) 
In the finishing trial, no differences were detected in ga1ns or feed 
intake (Table 3) . However, pigs fed the LOW or LOW/NORM di ets tended 
to be less efficient than pigs consuming either the NORM or MED diets 
(P•.11 and P•.06, respectively) . 
a 
Su•mary: A total of 112 crossbred grower pigs and 80 crossbred finisher pigs 
were utilized to compare the feeding va1ue of 55 lb per bushel sorghum 
(NORM) to that or sorghum weighing either 45 lb per bushel (MED) or 35 lb  
bushel (LOW) tn standard grower and finisher rations. These data indicate 
that grower and finisher pigs can utilize sorghum w1th test weights as low 
as 45 lb per bushel without adversely affecting performance . Performance did 
tend to decrease though when pigs were fed diets containing sorghum wei ghing 
35 lb per bushel. However, if  the purchase price of the low-test wei ght 
sorghum 1s low enough, 1t may offset the decrease in performance to where i t  
beco•es econo•1ca1 to  feed to  pigs. 
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S.E.  FARM 
REPORT 
EFFICACY OF TWO COtl4ERCIALLY AVAILABLE1 ANTIBIOTICS IN SWINE GROW-FINISH DIETS 
R. C. Thaler and E. M. Weaver 
Ani1al/Range Science 90-23 
S1 nce their introduction in the 1950's, antibiotics have been shown to 
enhance pig performance. However, the magnitude of response decreases 
with increasing age of the pig. Also, there has been some concern 
recently that the effectiveness of commonly used antibiotics may have 
diminished over the past 40 years. perhaps due to, in part, the 
development of antibiotic-resistant bacteria. Since antibiotics increase 
diet cost, their effect on pig performance must be great enough to offset 
their purchase price. Therefore, the objective of this study was to 
quantify the effect of two commercially available antibiotics on pig 
performance and carcass characteristics when fed 1 n  the grower and 
finisher phases. 
(Key Words: G�owing-Finish1ng Swine, Antibiotics, Growth, Carcass) 
Experimental Procedure 
A total of 112 purchased feeder pigs weighing approximately 45 pounds were 
allotted by weight and sex to one of four dietary treatments. There were 
4 blocks per treatment with seven pigs per pen. Individual pig weights 
and feed consumption were determined every two weeks. When pen weight 
within a replicate averaged 110 pounds, the pigs within that replicate 
were switched from the grower to the finisher diet. The experiment was 
terminated by replicate when average pen weight within a replicate reached 
approximately 230 pounds. At this time, pigs were also ultrasonically 
scanned for backfat thickness and loin-eye area determination. 
Standard corn-soybean mea1 basal diets {Table 1) that met or exceeded all 
NRC (1988) nutrient recommendations were used in the grower (45-110) and 
finisher (110·230 lb) phases. The four dietary treatments uti11zed are as 
follows: 
1. No ent1b1ot1c 1n  either grower or finisher diets. 
2. 40 g/ton of Ty1an in grower and 20 g/ton of Tylan in finisher 
diet 
3. 100 g/ton of chlortetracycline in grower and finisher diets 
4. 40 g/ton of Tylan in grower and no antibiotic in finisher diet 
1 The authors express their thanks to Elanco Animal Health for their 
support of this project. 
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T1ble 1. 81111 Grower and Finisher Diet Co•position (%) - - - -- - -- - - - - -- - - - - - · · · - · -- - - · · · · ·-· ·--· · · · - · · - - · · - - - - - - - - - - · · - -- - - - - - - - ---
Ingredient Grower Finisher 
-······--·······--··-···----····-----··------- · - --·· ---·- ---···-··--······ 
Corn 
Soybean Meal, 44% 
D1calc1ua Phosphate 
L1•estone 
Salt 
Vtta11n·Minera1 Pre11x 
75.65 
21.67 
1.07 
. 86 
. 25 
.50* 
81.64 
ll.97 
.91 
. 73 
. 25 
.50* - �- -- · � ··· ��--- ·�--········-··········-·-·······-··· · -··-·-······-·-······· 
• Ant1b1otic treat111ents were included in the v1tamin·mineral premix. 
Results ang D11£ussion 
Pertoraance data are shown in Table 2. During the grower phase, average 
daily gain (ADG) and feed efficiency (FIG) tended to i mprove (P<.11) when 
Tylan was added to the diet. Also, the addition of either antibiotic 
tended to 1aprove AOG (P<.06) in the grower phase. Finishing pig 
pertoraance was not affected by dietary treatment. However. level of 
pertor•ance of pigs receiving Tylan in the grower phase appeared to be 
reduced in the finishing phase when Tylan was withdrawn from the diet. 
Overall pig pertor•ance fro• 45 to 230 pounds was affected by dietary 
treataent. Pigs receiving diets containing antibiotics tended to gain 
weight faster (P<.09) than pigs receiving no antibiotics. Also, carcass 
quality was improved with the addition of antibiotics in that loin eye 
1re1 tended to be larger (P<. 10) tor pigs receiving antibiotic treatment 
through the finishing phase. 
The 6.8 and 7.4% improvements in AOG and FIG, respectively. observed 
during the grower phase fro• the addition of antibiotics is similar to the 
response reported by earlier researchers. It appears that the two 
antibiotics tested have not decreased in effectiveness in enhancing pig 
growth performance. 
An interesting observation trom this study is that antibiotics fed in both 
the grower and finishing phases increased loin eye area. Recent research 
tro• the University or Minnesota indicated that the in vitro additions of 
certatn anti•icrobials stimulated auscle cell proliferation and reduced 
the rate of protein degradation in cultured myogenic cells. If this 
response is consistently observed in vi tro, the feeding of antibiotics and 
entt•tcrobials will become even More advantageous as a greater number of 
hogs are •arketed on a lean tissue basis. 
Su•Mery: A total of 112 purchased feeder pigs were utilized to determine 
the effectiveness of various antibiotic feeding regimes. In the grower 
phase, Tylan i•proved ADG and FIG. Also, AOG in the grower and overall 
trial was increased by the addition of antibiotics. Loin eye area tended 
to be greater when antibiotics were fed in both the grower and finisher 
phases. Based on this data, the antibiotics utilized in this study appear 
to enhance both growth perforaance and carcass leanness. 
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T8ble 2. Effect of Ant1b1ot1c Regime an Grower, Finisher. and overetl 
P1g Perroraance . 
Reaponse 
Gro�er control Tyl an 
i'fntsher Control Ty'lan 
CTI: Tyl an 
CTC ------ · · ·······-- · --- - ---- - · · - · · · · · · - · · - - --- - - · - - - · · - - - � -- - · · - . . .... . 
Grower (4;6110 lbs) ADG, lbs 
ADF,
8
tbs 
FIG 
Finisher (110·230 lbs) 
AOG lbs 
ADF, lbs 
F/G 
Overall &45·230 lbs) 
ADG lbs 
ADF, lbs 
F/G 
Loin Eye Are• (In2)d 
10th Rib Backfat, in 
1.33 
3 .65 
2 . 82 
l.67 
s.,1 
3.41 
1.50 
4 .81 
3.21 
S.20 
.83 
1.46 1.44 
3.74 3 .69 
2 • .56 2.65 
1.1, 1.73 
5 .78 S.17 
3 .30 3.34 
1.60 1.60 
4.84 4.90 
3.03 3.06 
5.52 5.49 
.88 .91 
1.37 
3.'6 
2.62 
1.,0 ,.,, 
3.70 
1.42 
4.64 
3.28 ,.1t 
.8' 
i-c��t;�i ·;;·iy1;�-,;< � ii> · · · ·  - - - - · · · · · - · · · · · - · · · · ·- · · - · ---
b tantrol vs antibiotic (P<.06) 
; tantral vs antibiotic (P<.09) 
� - - w • �· • - • • •  
Canb,ol vs antib1ot1c (P<. 10) 
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S .E .rARM 
REPORT 
RESPONSE or YEARLING CATTLE TO LIMIT-FED FINISHING 
DIETS IN DIFFERENT SEASONAL ENVIRONMENTS 
c .  P. Birkelo and D. R. Sorensen 
Animal/Range Science 90·24 
Introduction 
It has been widely considered in the cattle feeding industry that feed 
efficiency is maximized in finishing cattle by increasing feed intake which 
�aximizes rate of gain and •dilutes• maintenance energy requirements (i.e., 
the greater the energy intake, the smaller the percentage required for 
�a1ntenance). Oecreased digestibility that also results from higher feed 
intake is more than offset. In the last several years. university research 
from Oklahoma and California has shown that sli ght restriction of feed 
intake (90 to 95% of ad lib1 tum) may in some cases improve feed efficiency 
without appreciably decreasi ng rate of gain. This, in additi on to 
practical benefits such as improved bunk management and reduced feed 
wastage, could make li mit-feeding of finishing di ets a viable management 
option once questions such as how to determine the degree of restriction in 
commercial feeding conditions and the appropriate nutrient and feed 
additive levels have been answered. 
However, South Dakota, Minnesota and Iowa research has shown that 
responses to limit-feeding are not consistent, and the reasons are unknown. 
The inconsistencies may be due i n  part to vari ations in envi ronment. A 
reducti on in dry matter intake not only reduces energy intake but also the 
heat produced as a consequence of consumption, digestion and metabolism. 
Reduced heat producti on may i ncrease the lower critical temperature (t�e 
temperature below which an animal may be stressed by cold) by 6 to 13 F, 
potentially decreasing or even negating the improvements in effi ciency. 
The objective of this study was to determine whether limit-feeding 
would be effective in yearling cattle fed during seasons having 
substantially different environmental conditions. 
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Materials and Methods 
In Trial 1 ,  a group ot 199 crossbred, yearling steers (predominantly 
Charolais, S1•mental and L1mous1n) were vaccinated (IBR, BVO, BRSV, Lepto, 
7-way clostridial), treated with 1vermectin, 1•planted with Synovex-S, ear 
tagged and weighed shortly after arrival at the feedlot. Seventy·two head 
were selected from these, blocked by weight and randomly assigned to two 
treatments with four pens per treatment, 9 head per pen. The treat•ents 
were (1) ad libitu• (cattle had unlimited access to feed) and 
(2) restricted. The amount of reed offered to treat•ent 2 was adjusted 
daily and restricted to 93% of the previous 7·day average for the 
corresponding control pen within weight block. This approach greatly 
reduced day·to-day variation 1n intake for the restricted group. The 
restriction was begun once the cattle were started on their finishing 
diets. Step-up diets were fed ad libitum. The finishing diets were 
formulated such that absolute intakes of protein, calcium, phosphorus, 
potassium, supplemental trace minerals, vitamin A and reed additives were 
the same across treatments (Table l). The intention was to restrict only 
dry matter and energy intake. The steers were weighed on and oft test 
after a 16-hour shrink oft feed and water. The procedures of Trial 1 were 
repeated in Trial 2 with 72 steers of similar breeding selected from a 
group of 172 head. 
The weather instruments were mounted approximately 6 feet above the 
igrourid in em ire unpitlter:ted by w1ndbreaks, trees or buildings. The 
re�d1ot was lo��ted approximately 600 feet north of the weather instruments 
aod protected '111 'U!.e we.st m:I north ln a shelter beH and each pen 
c,onta1ned a �lnctbreak. Th.a pans 111er-e also bedded with straw during 
Tr1e1 2. 
Results and Discussion 
Weather data collected during Trials l and 2 are presented in Table 2. 
Weather during Trial l, conducted from July through early November, 1989, 
was almost identical to the 30-year average for the area. However. weather 
during Trial 2, c9nducted from January through early Hay, 1990, was 
approximately 10 r warmer than average. The avgrage windch111 temperagure 
during Trial 2 based on the weather data was 13 f and was as low as 4 F 
during January and February. The pens were somewhat protected from direct 
wind. however, so that w1ndch111 temperatures to which the cattle were 
exposed were likely higher. 
Perfcr nee d4*U. far Tri al l {T_able 3) indicated no differences in 
tnHhn u,r r1n11 we lights or ever ge dlli1y gain (AOG). Ory matter intake 
(DNf ) ll(U s1,gn1r1 i;:011 1 y loHr (P<.00.lj for the restricted steers, as 
lnte.l'\aed, And a'l/erageu 93.3 af the ctmtrols for the entire feeding period 
whkh 1neh1deti thB' sttip·up rattans· tluit were fed ad l ibitum. Because DMI 
wa.rn 1or.rir but Ao; 11 s_ unr:hange4, ttn� ,�eed/gai n ( F /G) ratio was numeri ca 11y 
i �r a"d ppronehaa 1tatis-t1ea1 signtficance {P=.14). 
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The results of Trial 2 reflect a si�ilar response to 1 1•1t-teeding. 
Initial and final weights and AOG were similar across treatments. wh11e 
restricted DMI averaged 94.95� of controls (P<.001). As in Trial 1, 
overall restriction was higher than 93� because of DHI while on the step·up 
rations. As a result ot lower OHI and similar ADG, f/G was numerically 
lower but not significantly different (P•.28). 
No differences in carcass data were found due to treatment in either 
trial (Table 4) with one exception. Dressing percent was lower (P<.10) for 
the restricted steers in Trial 1. This is contrary to what one would 
expect if restriction reduced gut till. The steers were shrunk 16 hours 
prior to 1n1tia1 and tinal weighing to reduce this potential effect on 
dressing percent. This difference was not found in Trial 2. 
It appears from these two trials that a small restriction in OMI can 
resu1t in s1�ilar ADG and may thereby improve r/G in yearling steers. This 
seems true even in the moderate winter-spring conditions present in 
Trial 2. Determining if limit-feeding will work under •ore normal 
(adverse) conditions will require additional study, but these results 
suggest that 1 1m1t·feeding, at the very least. could be a viable management 
option for cattle ted during the spring. summer or fall in South Dakota. 
Inaredi ent l z 3 4 ,
n 
., 
• • • • • • • • • • % 
Rolled corn 
Oat hulls 
Molasses 
Alfalfa 
Supplement 
53.7 
4. 0 
37.9 
4.4 
56. 8 
4. 0 
30.0 
7.2 
66.3 
4. 0 
22.5 
7. 2 
73.8 
1.5 
4.0 
7.5 
7. 2 
80.8 
8. 0 
4.0 
80.0 
8.0 
4.0 
Analysis (dry matter basis) 
Dry matter, % 85.9 
Crude protein, % 13. 0 
Net energy, Heal/cwt 
Maintenance 
Gain 
Calcium. % 
Phosphorus. I 
Potassium. % 
Vitamin A. IU/lb OM 
Monensin, g/T OM 
Tylosin. g/T OM 
82.8 
53.8 
. 87 
.SS 
1.25 
3295 
12. 4 
11.2 
86.2 
14.2 
85.5 
56.3 
.91 
.34 
1.17 
2119 
30 . 5  
7.6 
86.4 
13. 6 
88.7 
59. 0 
. 81 
.35 
1 .07 
2119 
30.5 
7. 6 
87.1 
12. 1 
90.5 
59.3 
. 61 
. 35 
.89 
2119 
30.5 
7.6 
7. 2 
68.0 
11.5 
93.4 
61.8 
.so 
.35 
. 80 
2119 
30.5 
7. 6 
8.0 
88. 0  
12. 3 
93.0 
61.4 
. 54 
.38 
.86 
2283 
32.9 
8.2 
• • •••••••• • � � - �� - - � • w ••••• • ••••••••••• � •••• • • ••• • •• • ••••••••• ••••••••••••••• 
a ControL b Restricted. 
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TABLE 2 .  WEATHER DATA FOR TRIALS 1 AND 28 
·� � · ···········-············�----------· -· · · ---�----- - · · ·-- - - · � - -
Ite• 
Avg daily high teaperature,
0
°r 
Avg daily low temperatur9, F 
Avg hourly te•perature, f 
Avg relative hu•1d1ty; I 
Avg wind speed, •Ph 
Tr1a1 l 
7·13·89 to 
11·8·89 
75 
49 
62 
67 
6.8 
Trial 2 
1·11·90 to 
5·8·90 
49 
25 
37 
62 
8.5 · · -�·- ----- -- -- - · · · · · · · ·-- --- ------------- - --- - - -- - - - - · · - - --· - - · · · 
• Data were collected at the feedlot us1ng weather 
1nstru•entat1on mounted approx1•ately 6 teet above the ground 
and unprotected by windbreaks, trees or buildings. 
TABLE 3.  PERFORMANCE DATA FOR YEARLING STEERS FED 
DURING DIFFERENT SEASONS · · · · · -·- · · · · · ·�--- · - · · · · · · · ··--·-··-·-- --------- - - - · - - - --- - - - - - - - · - · ···--·· 
Trial l Trial 2 
Ite• Ad 11b1tum Restricted SE Ad 1 1bitu• Restricted SE · ·· ····--······--·---· · ···--·- ··········---- �-- · - - - --- -- --- - · - - - - · - - · ·· · · - ·  
No. steers 36 36 36 36 
Days on feed 118 118 117 117 
In1t1a1 wt, 1b 823 817 4.4 851 851 4.2 
f'1na l wt, 1 b 1259 1247 13.5 1219 1225 12.6 
Dai ly  ga1n, lb 3.70 3.64
8 
.10 3.14 3 .20
8 
. 10 
Dry matter intake, lb 22.23 20.73 .15 21.92 20.81 .07 
Feed/gain 6.03 5.71 . 14 7.00 6.S2 .29 
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TAII.E 4. CARCASS DATA FOR YEARUNG STEERS FED DURING DIFF'EREMT SEASONS 
Tr1a1 1 Trial 2 
---·-·- ---·---· · ·- ········-·· ·--······ ··· · · ·- ··---·· - ·  
Itn Ad 11b1tu• Reatr1cted SE Ad l1b1tu• Restricted SE 
····--··-· ··---·······---······· ··-··········-····· , ---� ·-· �··-··· · ···--···-· 
ta'rna:ss II rt., n, ,es 769 9.2 7.5,J 759, 9,7 
Dress 1 ng peir,:·ia:nt 62.39 61.718 . 263 61. n  ,1.93 .267 
rat th1oktte s, tr, .47 . 46 .027 ,, 46 . �6 .OZ] 
RI� cya arua, 1n.2 13.37 13.13 .226 ll.2l 13. 141  .19, 
Yield grade 2.86 2 .83 . 11, 2.73 2.74 . 105 
Marbling scoreb 11.11 11 .36 .661 13.20 12.72 .72.5 
· · · --- · · · ···-- · · · - · · ·- - - · - - · - --- - - - - - - - - - ···-·······---··· ··· ·-· · · ·--- · · · - - ·-
Iii . 
b T
ire 111tmen't. e frt'ect :rf gn:1 f; emit ( P< . 10) • 
JO � Myh sel eet; ll 1 O'lf _et,oice, 
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FEEDLOT RESEARCH UPDATE 
Carl P. Birkelo, Ph.D. 
Assistant Professor, Ruminant Nutrition 
Animal/Range Sciences 90·25 
Alternative feeds continue to be an important area of research at the 
SE Fara feedlot. The following are brief descriptions of these projects 
and their objectives. 
Title: The use of unground oat hulls as a roughage in feedlot finishing 
diets. 
Oats have been an important crop 1 n  South Dakota for many years. A 
portion of this crop is milled within the state resulting in substantial 
supplies of oat hulls/oat mill by-product. Because of their physical and 
chemical characteristics as well as relatively low cost, they may 
represent an alternative roughage source for feedlot finishing diets when 
conventional roughages are in short supply and expensive. However, 
little work has been conducted to evaluate how effective unground oat 
hulls will be in  high grain diets. 
A study involving 144 yearling steers is currently underway to 
address this question. A 90% concentrate finishing diet containing 10% 
oat hulls 1 s  being compared to one containing 10% ground alfalfa hay and 
one containing no roughage. Comparisons will be made of feedlot 
performance and carcass characteristics as well as liver abscesses which 
can result from inadequate roughage. 
Title: The effect of ammoniation of oat hulls on in vitro digestibility 
and value as a feed for wintering cows. 
for the same reasons stated in the previous study, oat hulls may 
represent an alternative feed resource for cattle. They have a number of 
characteristics in common with other poor quality roughages such as corn 
stalks and wheat straw which are frequently ammoniated. Most important 
of these is a high hemicellulose content which makes a good response to 
conventional ammoniati on likely. It appears that no work has been done 
to date in this area. 
Laboratory work is currently underway to determine which 
combinations of ammonia and moisture levels will result 1n maximum 
improvement in in vitro digestibility (incubation of feed samples with 
rumen fluid in test tubes to simulate rumen di gestion). The optimum 
combination will be used to treat adequate quantities of oat hulls for 
use in a subsequent feeding study in which a portion of a conventional 
wintering diet for cows will be replaced with the treated oat hulls. 
Ability to maintain weight will be compared. 
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